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PLUMBING  to-day  is  largely  the  assembling  and 
installing  of  manufactured  products.  It  re- 
quires less  of  the  skill  of  the  old-time  lead  worker 
and  more  of  practical  knowledge  regarding  house 
water  supply  and  house  drainage.  The  modern 
plumber  must  know  something  of  hydraulics,  me- 
chanics, pneumatics,  and  sanitation.  He  must  know 
what  materials,  pipes,  and  fixtures  are  most  appro- 
priate, how  they  may  best  be  installed  and  what  they 
cost.  Five  to  ten  per  cent  of  the  cost  of  a  house,  if 
fully  equipped,  goes  into  the  plumbing — an  expense 
justifying  full  study  and  information. 

This  bulletin  is  for  the  farmer-plumber  and  those 
desiring  to  follow  the  work  where  a  regular  plumber 
is  employed.  All  the  conveniences  hoped  for  need 
not  be  put  in  at  one  time,  but  the  work  should  always 
be  planned  in  advance  so  as  to  combine  the  best 
arrangement  at  the  lowest  cost.  A  sink  will  natur- 
ally come  first,  but  the  plumbing  should  be  extended 
to  include  at  least  a  bathroom.  A  small  spare  room 
or  closet  can  often  be  converted  into  a  bathroom 
and  so  contribute  very  greatly  to  the  convenience, 
comfort,  and  health  of  the  whole  family. 


Washington,  D.  C.  October,  1924 
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INTRODUCTION 

FEW  THINGS  CONTRIBUTE  MORE  to  our  convenience  and 
comfort  than  good  plumbing.     How  much  they  contribute  to 
1  ifn  1th  and  longer  life,  none  can  say,  but  it  is  certainly  large. 

America  has  better  plumbing  than  any  other  nation  in  the  world, 
but  it  is  unfortunate  that  its  extension  to  the  country  has  lagged  far 
behind  it-  use  in  the  city.     The  1920  census  reports  643,899  of  the 
t.l  18,343  farms  in  the  United  States  as  having  water  piped  into  the 
This  is  only  1  farm  out  of  10,  and  means  that  5,804,444 
farms,  or  9  out  of  10,  have  little  or  no  plumbing.     To  aid  in  bring- 
mple  and  good  plumbing  into  these  homes  and  in  improving 
ng  installations  is  the  purpose  of  this  bulletin.1 
The  present-day  tendency  is  toward  simple,  direct,  standardized 
plumbing  to  combine  the  greatest  usefulness   with  the  least  cost. 
This  bullet  in  describes  and  illustrates  the  important  things  entering 
into  simple,  sound  practice  and  in  sufficient  detail  to  enable  those 
bandy  with  tools  to  do  their  own  work.     It  is  impossible  to  avoid 
minor  disagreements  with  some  of  the  thousands  of  local  plumbing 
ordinances,  but    in  general  the  recommendations  conform  to  well- 
established    -unitary    practice   and   may   be   accepted   in   most   com- 
munities as  leading  to  Bale,  dependable,  and  inexpensive  plumbing. 

HOME  WORK 

i  \  farmer  can  not  do  his  own  plumbing.  A  layout  that  looks 
simple  on  paper  may  be  difficult  to  install,  and  in  inexperienced 
hands  often  results  in  dissatisfaction  Many  have  the  skill  and 
took  to  do  creditable  work,  and  may  profitably  utilize  the  service  of 

DMn'  Hull. tins,  911.  Water  Systems  for  I ^i  i  in  BOOMS,  :m<l  1327.  Sewage  and  Sew 
erage  of  Farm  Homes,  may  profitably  be  read  In  connection  with  this  bulletin. 
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Fin.  1. — numbing  fixtures  poorly  con- 
nected;  the  bathtub  has  no  .trap ;  the 
basin  trap  is  subject  to  self-siphonage  and 

is  forced  by  bubbles  of  sewer  air  when  tin- 
water-closet  is  flushed  ;  cutting  into  vitri- 
fied sewer  pipe  makes  rough,  leaky,  easily 
obstructed  joints  and  is  a  poor  substitute 
for  branch  fittings 

should  be  examined  very  closely. 
1  at  ions  are  law 
Where  such  exist. 
the  farmer  should 
stud  y  them  and 
make  his  installa- 
tion conform  to 
them.  The  services 
of  a  good,  reliable 
plumber  are  recom- 
mended as  being 
most  likely  to  secure 
a  lawful,  depend- 
able, and  durable 
job.  Figure  1  shows 
a  very  poor  installa- 
tion. Figure  2  shows 
an  unsightly  instal- 
lation but  one  that 
i  s  serviceable  i  n 
mild  climates.  Fig- 
ure 3  shows  two 
crude  home  m  a  d  e 
sinks,  and  Figure  4 
shows  a  conveni- 
ently arranged 
kitchen  with  a  1- 
piece  sink. 


DEFINITIONS 
OF  PLUMBING 
TERMS 

The  man  w  li  o 
undertakes  to  do  his 
own  plumbing  will 
find  that  the  first 
essential  is  an  under- 
standing of  the  termi 
out  such  knowledge  t 


liouses.  This  service  may  include 
plan,  bill  of  materials,  and  esti- 
mate of  cost  prepared  from  the 
farmers'  dimensioned  sketch. 
This  enables  the  supply  house  to 
ship  the  correct  piping  and  fix- 
tures and  the  householder  to  in- 
stall them  without  great  difficulty 
and  labor.  Wrecking  companies 
often  carry  salvaged  stocks  which 
can  be  bought  cheaply ;  but  cheap 
plumbing  is  likely  to  prove  dear 
in  the  long  run,  and  used  plumb- 
ing, like  any  secondhand  goods, 
Local  and  State  plumbing  regu- 


Fig.  2.-    Home  plumbing  in  Maryland,  Installed  by  one  man 
unaided;  no  trouble  from  frost  in  15  years  because  the 

faucets  do  not  drip;  the  soil  and  vent  stack  is  at  the 
center  of  the  ell;  the  sink  waste  is  low  and  just  to  the 
left;  Hi"  washsland  waste  is  just  to  the  right  of  the 
soil  stack  :  the  bathtub  waste  outers  the  rain  conductor 
at  tbe  n<ar  corner  and  Immediately  above  the  porch 
roof.  Outside  soil  stacks  are  unsightly  but  are  often 
Installed  in  mild  and  moderate  climates  such  as  in 
south,  in    United  Slates  and  in  England 

-  commonly  used  in  the  plumbing  trade.    With- 
he  intelligent  consultation  of  catalogues  and  the 
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purchasing  of  the  necessary  fixtures  and  materials  will  be  difficult. 
The  terms  defined  below  are  the  ones  most  frequently  used. 

Plumbing  is  the  piping,  with  attachments,  which  conveys  water 
into  buildings  and  premises  and  carries  out  the  sewage.  Rain-water 
pipes  are  not   included. 


■i 

Home-made  kitchen  link!  u  Virginia 
dish  pan  partly  embedded  In  concrete  within  1  shallow  wooden  form  or 
ie  whole  is  painted  white  and  varnlahed  with  ;i  realstant;  nonabgorbenl  varni&h 

•  1  in  concrete  formed  as  in  the  upper  picture  ;ni<l 
support. •<!  by  brackets;  lm*  the  effect  of  an  apron  link;  note  1 1  •  •  -  cement  plaster  backing 

I  to  join  pipes,  change  directions,  and  provide 

openings     for  example,  couplings,  elbows,  branches, 

Fixtures  are  appliances  Cor  making  plumbing  of  use  -for  example, 
kitchen  sinks,  vrashstanda,  bathtub — these  and  one  to  three  section 
Laundry  tubs  are  classed  as  small  fixtures.;  slop  sinks,  large  shower 
baths,  and  vrater-cloeete  are  large  fixtures. 
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A  faucet,  spigot,  bibb,  or  cock  is  a  device  for  drawing  and  stopping 
water. 

House  drain  is  the  sloping  pipe  conveying  all  sewage  through  or 
beneath  the  cellar  or  basement  and  extending  5  to  10  feet  outside 
the  cellar  wall. 

House  sewer  is  the  house  drain  extended  downhill. 

Soil  pipe  is  pipe  conveying  feces  or  urine  but  may  take  other 
wastes  also. 

Waste  pipes  are  small  pipe  drains  from  fixtures  other  than  closet 
bowls  and  urinals. 

A  stack  is  a  soil,  waste,  or  ventilating  pipe  in  upright  position. 

A  vent  stack  is  (1)  an  extension  of  a  soil  or  waste  stack  from  the 
branch  of  the  highest  fixture  to  above  the  roof;  (2)  a  special  vent 
pipe  connected  with  a  soil  or  waste  stack  below  the  lowest  fixture 


Fig.   4. — A   conveniently  arranged   kitchen   with   a   1-piece   sink 

and  above  the  highest  fixture  or  extended  independently  above  the 
roof. 

A  trap  is  a  water-sealed  bend  or  vessel  in  a  waste  or  soil  pipe  close 
to  or  within  a  fixture  to  prevent  vermin  and  sewage  odor  from  enter- 
ing rooms. 

A  trap  vent,  back  vent,  or  back  air  pipe  is  a  short  rising  pipe 
from  the  outlet  side  of  a  trap  to  a  vent  stack;  it  promotes  flow  of 
the  waste  water,  ventilates  the  waste  pipe,  and,  by  equalizing  air 
pressure,  prevents  trap  siphonage  (loss  of  water  seal  by  suction) 
and  trap  blowing  (caused  by  back  pressure). 

Wrought  pipe  is  weldable  pipe,  either  wrought  iron  or  mild  steel, 
screw-joint  pipe  usually  being  understood.  To  obtain  genuine 
wrought  iron  it  must  be  so  specified. 

Size  of  pipe  refers  to  the  nominal  inside  diameter. 


Farm  Plumbing 


Flashing 


Tubing  is  thin  pipe,  generally  requiring  special  threads  and 
fittings  and  referred  to  by  the  outside  diameter  (0.  D.). 

The  head,  fall,  grade,  or  pitch  of  a  pipe  is  the  vertical  drop  in  a 
given  horizontal  distance. 

Static  pressure  is  the  pressure  of  water  at  rest;  it  equals  0.43  of  a 
pound  per  square  inch  for  each  foot  of  head,  or  1  pound  for  each 
l\:'>  feet  of  head.  The  terms  low  pressure,  medium  pressure,  and 
high  pressure  are  herein  assumed  to  mean  static  pressure,  less  than 
20  pounds,  20  to  45  pounds,  and  more  than  45  pounds  per  square 
inch,  respectively. 

Figure  5,  a  typical 
.vfixture  job.  identi- 
fies the  plumbing  de- 
fine. I. 

TooU, — The  princi- 
pal tools  used  by 
plumbers  are  the 
pouring  ladle,  calking 
tools,  melting  pot, 
vise,  pipe  cutter,  pipe 
threader,  reamer,  pipe 
W  re  n  eh  ,  monkey 
wrench,  hammer,  file, 
and  measuring  tape 
or  rule.  The  pipe 
bender  and  blast  fur- 
Dace  are  very  handy 
but  not  absolutely  es- 
Bential.  These  and 
other  minor  tools  are 
shown  in  Figure  0. 

PIPE 

MATERIALS.  DIMEN- 
SIONS. WEIGHTS, 
AND   COSTS 

WATKK     I  *  1 1-11 

Li  ad,  -Lead  is  used 
naively  for  under- 
ground water  pipes. 
Ii  is  enduring  and 
easily  laid,  but  there 
is  danger  of  lead  p<>i  n 
Boning  resulting  from 

its  use.  It  should  not  be  used  for  conveying  acid  waters  or 
those  of  swampj  or  peaty  origin.  Even  hard,  1'eebly  active  waters, 
if  long  in  contact  with  lead,  may  dissolve  amounts  sufficient 
to  pro  orioufl  cumulative  effect    Hence  water  standing  over- 

night in  lead  pipe  should  never  be  used  for  drinking  or  cooking. 
Where  the  flow  is  continuous  or  where  the  lead-dissolving  power  of 

the   water  lias  been  determined  bv  a  competent    chemist,   the   use  of 

lead  pipe  may  be  desirable  and  the  following  pipe  data  are  given: 


A  typical  5-fixturo  Job.     Drainage  plpee  are  ■tripped 
and  rent  pipe*  are  outlined 
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For  low  and  medium  working  pressure  up  to  25  or  30  pounds  per 
square  inch,  lead  pipe  classed  "strong"  is  suitable:  for  higher 
pressure  up  to  75  pounds,  "  extra  strong  *?  should  be  used. 

Table  1. — Weiyht  and  cost  of  "strong"  lead  i>ii>e 


Size  of  pipe  (inches) 

I 

1 

i 

1 

li 

U 

Pounds  per  foot 

li 

17 

If 
19* 

2i 
28 

3 
33 

4 

44 

52| 

e 

Cost  per  foot  (cents)1. -  

86 

1  Prevailing  retail  price,  October,  1923. 

Wrought. — Galvanized  wrought  pipe  is  usually  used  for  farm 
water  piping.  It  comes  in  three  different  thicknesses  or  weights,  as 
follows:  Standard  or  regular,  extra  strong,  double  extra  strong. 
For  a  given  nominal  size  of  pipe,  extra  strong  and  double  extra 
strong  have  the  same  outside  diameter  as  standard,  thickness  being- 
gained  by  making  the  bore  smaller.  Standard  weight  is  ample 
for  all  ordinary  uses,  and  Table  2  gives  dimensions  and  costs. 

Table  -!. — Data  on  standard   weiyht  galvanized,   wrought  iron,  and  .steel  pipes 


Nominal 
size 

Actual 

inside 

diameter 

Weight 
per  foot, 
threaded 

and 
coupled 

Threads 
per  inch 

Cost1  per  foot 

Iron 

Steel 

Inches 
! 

I1 
H 

? 

3 

Inches 
'     0. 493 
.622 
.824 
1.049 
1.380 
1.610 
2.067 
2.469 
3.068 

Pounds 
0.568 
.852 
1.134 
1.684 
2.281 
2.731 
3.678 
5.819 
7.616 

Number 

18 
14 
14 

"i 

.  4 

8 

Cents 
11 
12 
14 
19 
26 
32 
45 
66 
82 

Cent* 

6 

S 
11 
15 
19 
25 
38 
48 

1  Prevailing  retail  price,  October,  1923.      • 

Wrought  pipe  comes  in  random  lengths,  averaging  nearly  20  feet, 
with  ends  threaded  and  carrying  one  wrought-iron  coupling  per 
length.  At  extra  cost,  pipe  is  cut  to  specified  length,  with  ends  plain 
or  threaded,  with  or  without  couplings,  and  the  bore  reamed  and 
smoothed.  Up  to  1£  inches  pipe  is  shipped  in  bundles  weighing  from 
120  to  210  pounds  and  averaging  roughly  168  pounds.  Above  1£ 
inches  pipe  is  shipped  loose. 

Oast  iron. — Cast  iron  coated  with  hot  coal-tar  pitch  varnish  for 
underground  water  pipe  is  desirable  because  of  its  long  life.  Com- 
mon hub-ancl-spigot  pipes  in  2  and  2j  inch  sizes  have  a  laying  length 
of  9  feet,  and  3-inch  and  larger  pipes  lay  12  feet.  Manufacturers 
test  to  300  pounds  per  square  inch,  a  pressure  well  within  the  strength 
of  the  pipe.  For  working  pressures  up  to  100  pounds  per  square 
inch  suitable  weights  per  length  of  2,  2^,  3.  and  4  inch  pipes  are, 
respectively,  72,  98,  175,  and  240  pounds :  the  approximate  costs  per 
foot  are,  respectively,  32,  44.  58.  and  80  cents. 


Form  Plumbing 


Fig.  G. — Twenty-two  plumbing  tools  :  A,  pouring  l:ulle  ;  B,  cold  chisel ;  C,  calking 
iron:  D.  yarning  iron;  K.  asbestos  or  rubber  pipe  jointer;  P,  melting  pot;  (J,  gaso- 
line  Mast  furnace;  11,  home-made  pipe  bender;  I,  pipe  vise;  J,  stock  and  die  for 
threading  pipe;  K.  pipe  reamor ;  L»,  three-wheel  pipe  cutter;  M,  14-inch  pipe 
wrench;  \.  mass  pipe  wrench;  O.  hammer;  P,  tile;  Q,  monkey  wrench;  R,  solder- 
ing copper;  S,  measuring  tape;  T,  plumb  bob;  U,  spirit  level;  V,  measuring  rule. 
These  tools  cost  about  $40 
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Value*  of  100  tlmee  the  head  divided  by  the  length  <7I6 

ii  giving  the  discharge  of  %-inch  to  4-lnch  straight  water  pipes 

Wrecl  i  distance  in  feet  from  the  delivery  end  of  the 

hcc  of  the  water  in  the  spring  or  lank;  multiply  this  distance  by  l<><> 

the  product  by  the  length  of  the  pipe  in   feel  ;  tim!   this  value  on  the  lower 

liti'    of  tin    diagram  and  follow  vertically   upward  to  the  Inclined  line  or 

from   khcIi   intersection   follow  horizontally   to  the   left    to 

find  tli<    <li  gallons  per  minute. 

v  much  water  will  be  discharged  by  128  feel  of  L-inch  pipe  under  a 
head  of  82  feet  ? 

Irtj  two  multiplied  by  100  equal  loo  divided  by  128  equals 

enter  the  dli  :,.   follow  upward  to  the  line  marked    1-inch   pipe,  and  then 

follow  to  the  left  where  ti>«-  discharge  is  seen  to  be  15  gallons  per  minute. 

Dkib   the  equivalent   bead   is  -."■   feel    per  pound  of 

Sage  pressure.      l>o  not   use  the  diagram  for  pipes  shorter  than  500  times  their  inside 
lane  b  pipe  the  length  should  be  al   least   -l    feet;   i'<»r   I'i-inch 

pipe,  at 

M05S       2A 2 
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Cast-iron  pipe  in  sizes  from  1^  to  4  inches  may  be  obtained  with 
prepared  or  factory-made  joints  ready  for  calking  in  the  field.  It 
is  about  £  inch  thick,  comes  in  lengths  to  lay  5  feet,  is  tested  to  300 
pounds  per  square  inch,  and  is  well  adapted  to  farm  use  because 
there  is  no  lead  to  melt  and  pour.  This  pipe  may  be  obtained  also 
with  ends  threaded  for  standard  screw  fittings. 

Other  kinds  of  pipe. — Corrosion  of  small  steel  and  iron  pipes 
results  in  "  red  water,"  reduced  carrying  capacity,  and  shortened 
life.  Sometimes  the  bore  of  wrought  pipe  clogs  or  closes  long  be- 
fore the  wall  of  the  pipe  is  destroyed.  Pipe  materials  which  over- 
come most  of  these  difficulties  are  obtainable.  Among  such  pipes 
are  brass,  brass  or  copper-lined  wrought,  tin-lined  lead,  tin-lined 
wrought,  and  cement-lined  wrought.  Brass  pipe  should  be  medium 
annealed;  for  unconcealed  water  pipes  (from  fixture  to  floor  or 
wall),  where  the  pressure  is  low  or  medium,  tubing  of  a  thickness 


FlG.  8. — Fittings  :  A,  plain  elbow  or  ell,  turns  one-quarter  of  a  circle  or  90  degrees ;  B, 
beaded  tee  branch ;  C,  shoulder  bushing ;  D,  shoulder  nipple ;  these  four  are  typical 
wrought  water  pipe  fittings ;  E,  section  of  90-degree  long-turn  Y  branch  or  TY  drainage 
fitting  recessed  and  threaded  for  wrought  pipe ;  note  that  the  point  Z  is  below  the 
center  line  of  the  inlet  pipe,  an  important  feature  in  soil  and  waste  lines;  F,  eighth 
or  45-degree  bend,  cast-iron,  hub  and  spigot  type;  G,  long-sweep  quarter  bend;  II, 
sleeve,  sometimes  used  for  joining  two  spigot  ends  on  repair  work  ;  I,  long-sweep 
reducing  quarter  bend,  4-inch  spigot,  3-inch  hub,  often  used  at  the  bottom  of  3-inch 
soil  stacks;  J,  offset;  K,  T-branch  ;  L,  T-branch  tapped  for  wrought  pipe:  M,  reducer: 
an  increaser  has  the  spigot  on  the  smaller  end;  N,  plug:  O,  sanitary  T-branch  ;  P, 
sanitary  T-branch  tapped  for  wrought  pipe;  Q.  sanitary  T-branch  with  right-hand  side 
inlet:  R,  Y-branch  ;  S,  Y-branch  with  right-hand  side  inlet;  T.  combination  Y  and 
eighth  bend  or  TY  fitting ;  U,  upright  Y-branch. 

varying  from  yV  *°  A  of  an  inch  may  be  used.  Cement -lined  pipe 
for  underground  work  has  had  considerable  local  use  for  more  than 
50  years  and  has  proved  serviceable. 

DRAINAGE  AND  VENT  PIPES 


House  sewer. — The  house  sewer  is  usually  vitrified  clay  or  concrete 
sewer  pipe  4,  5,  or  6  inches  in  size,  depending  mainly  on  the  fall. 
Full  information  on  grading,  laying,  and  jointing  is  given  in  Farm- 
ers' Bulletin  No.  1227,  Sewage  and  Sewerage  of  Farm  Homes,  which 
will  be  mailed  free  on  request  by  the  Department  of  Agriculture. 

House  drain  and  connections. — Within  buildings  all  drain,  soil, 
waste,  and  vent  pipes,  excep't  short  lead  or  brass  connections  to  traps 
and  water-closets,  are  generally  iron  or  steel. 


Farm   Plumbing 
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Cast-iron  soil  pipe — Cast-iron  soil  pipe  should  be  used  under- 
ground. It  is  made  in  three  thicknesses  or  weights — standard,  me- 
dium, extra  heavy.  It  is  sold  by  the  foot,  inside  diameter  always 
being  understood  when  referring  to  size.  It  has  hub-and-spigot 
joints,  comes  in  lengths  to  lay  5  feet,  and  is  tested  by  manufacturers 
to  50  pounds  per  square  inch.  It  conies  plain  or  coated  with  tar  or 
oil.  Plain  pipe  is  generally  used  above  ground  because  defects  are 
more  readily  seen.  Coated,  extra  heavy  pipe  is  generally  used  under 
ground,  being  less  subject  to  corrosion  and  more  substantial.  Table 
3  gives  data  on  cast-iron  soil  pipe. 


Table  :>. — Data  on  cast-iron  toil  pipe 

[Single  hub,  .5-foot  lengths] 


Standard 

Do 

Do 

Do 

im 

Do 

Do 

Do 

K\tr;i  h.-.ivy 

Do 

Do 

Do 


Hub 

Inside 
diameter 

Thick- 

Weight 

Cost 

ness  of 
wall 

Inside 
diameter 

Depth 

per 
length 

per 
foot  1 

Inches 

Inches 

Inches 

Inches 

Pounds 

Cents 

% 

i 

8 

h 

18 

18 

3 

I 

26 

24 

4 

J 

1 

0) 

35 

31 

5 

1 

8 

45 

39 

-' 

A 

8 

20 

19 

3 

(») 

30 

28 

4 

Tf 

(2) 

(') 

45 

37 

5 

■ff 

(»> 

(2) 

60 

47 

2 

\ 

2i 

27* 
47J 

20 

3 

} 

4X 

2i 

31 

4 

| 

ML 

2! 

65 

42 

5 

J 

6A 

2! 

85 

54 

1  Prevailing  retail  price,  October,  1923.  *  Approximately  same  as  for  extra  heavy  pipe. 

Standard  pipe  has  considerable  use  on  farms  but  due  to  its  light 
weight  is  more  apt  to  be  broken  during  shipment,  handling,  cutting, 
and  calking.     Care  is  required  to  make  an  installation  pass  the  usual 

ts,  and  the  piping  is  easily  broken  by  settlement  or  accident.     As 

between  standard  and  heavier,  the  saving  in  metal  may  not  offset 

the  disadvantages  of  the   lighter   pipe.     Medium- weight   pipe  has 

nderable  local  use  in  some  sections  of  the  United  States  and  is 

well  adapted  to  farm 

Cast-iron  soil  pipe  lias  decided  advantages  in  farm  plumbing, 
especially  for  -tacks.  It  is  long-lived  and  great  exactness  is  net 
required  in  planning  and  roughing-in  the  work.  "The  pipe  needs  no 
reaming  ana  is  readily  cut  to  make  repairs  or  changes.  The  numer- 
jointfi  take  care  hi  expansion  and  contraction,  each  permitting 
a  little  -li|>.  A  leaky  joint,  it'  accessible,  is  easily  repaired  with  calk- 
ols. 

Wrought. — Wr< night  soil,  waste  and  vent  pipes  may  be  black  or 
gall -aiiiz.-d.  the  latter  being  most  used.  It  should  be  standard 
freight  ae  riven  in  Table  ±     Wrought  pipe  has  these  advantages  over 

iron:  It    is  lighter,  stronger,  more  easily  handled,  and  the  joints 

fewer,  mote  easily  made,  and  can  not  pull  apart.    When  installed 
it  fa  better  looking,,  takes  less  space,  and  requires  less  support  and 

notching  of   joists   and    >t\u\>.      The   disadvantages  are   the   dif- 
ficulty in  making  repairs  or  changes  and  the  shorter  life  of  the  pipe. 
•  I  plated  brass  tubing  is  largely  used  for  unconcealed 

wastes  and  vents  (from  fixture  to  floor  or  wall)  and  for  closet  flush 
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>ij>es.     Thicknesses  vary  from  1/50  to  1/25  of  an  inch,  the  thicker 

ing  preferable. 

Lead. — Lead  waste  and  vent  pipe  should  be  about  J  inch  thick 
and  weigh  per  running  foot  as  follows:  lj-inch,  2J  pounds;  lj-inch, 
3  pounds;  2-inch,  4  pounds;  2J-inch,  5  pounds;  3-inch,  6  pounds; 
4- inch.  8  pounds.  Where  plumbers  are  available,  lead  pipe  is  still 
used  extensively,  being  smooth,  lasting,  pliable,  and  easily  worked. 
However,  it  must  be  well  supported  to  prevent  sag,  it  is  easily  punc- 
tured by  nails,  is  sometimes  gnawed  by  rats,  and  care  is  necessary 
to  produce  soldered  or  wiped  joints  of  smooth  bore. 

CORROSION  AND  LIFE  OF  PIPE 

Pipe  and  fittings  are  made  with  greater  thickness  than  that  re- 
quired to  sustain  the  water  pressure.  This  is  to  guard  against  cor- 
rosion and  the  strains  caused  by  cutting,  threading,  and  joining  pipes 
and  expansion  and  contraction  of  pipe  lines.  All  waters  and  soils 
corrode,  the  action  being  more  noticeable  at  joints  and  in  iron  or 
steel  pipe  of  poor  quality.  Acid  or  alkaline  water  or  soil  corrodes 
pipe  faster  than  neutral;  soft  water  faster  than  hard;  ground  water 
faster  than  surface;  hot  water  faster  than  cold;  wet  soil  faster  than 
dry:  salt,  clay,  or  cinder  soil  faster  than  sands  or  gravels;  polluted 
soil  faster  than  clean;  foul  air  faster  than  pure:  a  large  flow  faster 
than  a  small :  high  pressure  faster  than  low.  Steel  and  wrought  iron 
are  corroded  faster  than  cast  iron,  brass,  or  lead:  horizontal  lines 
faster  than  vertical.  Electrolysis  and  local  galvanic  action  increase 
corrosion,  hence  the  importance  of  not  grounding  telephone  and  other 
electric  lines  to  plumbing  and  of  using  pipe  and  fittings  of  like  com- 
position. 

Under  average  conditions  small  black  wrought  pipe  in  the  ground 
should  last  10  to  20  years:  galvanized  steel,  15  to  30  years;  galvan- 
ized wrought  iron,  20  to  40  years;  lead  and  cast  iron,  40  to  75  years. 
It  is,  however,  not  uncommon  to  find  lead  and  cast-iron  pipes  sound 
after  80  to  100  years,  and,  except  for  slight  external  corrosion, 
cement-lined  black  wrought-iron  pipe  has  been  found  in  perfect  con- 
dition after  40  years  in  the  ground.  Steel  pipe  coated  inside  and 
outside  with  1 : 1  cement  mortar  has  been  found  intact  after  60  years. 

Water  containing  much  hydrogen  sulphide,  carbonic  acid,  or 
oxygen  may  dissolve  galvanizing  in  a  few  months.  Wiped  joints 
in  lead  pipe  have  become  porous  and  leaky  in  a  few  years.  Steel  pipe 
lias  become  worthless  in  5  years,  wrought  iron  in  10  years,  and  cast 
iron  in  15  years.    But  such  instances  are  exceptional. 

Within  buildings  hot-water  pipes  usually  fail  first :  sometimes  hori- 
zontal runs  fail  or  clog  within  0  years.  Cold  water,  drainage,  and 
vent  pipes  should  last  as  long  a  *  the  average  farm  building. 

PIPE  SIZES 

Water  pipe. — Pipe  sizes  are  governed  by  the  available  pressure  and 
the  desired  rate  of  delivery.  Larger  pipes  arc  now  used  than  form- 
erly, the  reasons  being  greater  delivery,  less  clogging,  less  robbery 
by  other  faucets  used  at  the  same  time,  slower  velocity  and  less  hiss- 
ing noise.  longer  life  of  the  pipe,  and  cleaner  wastes  and  drains. 
Medium  pressure  is  better  than  high,  lessening  waste  of  water,  wear 
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and  tear  of  plumbing,  and  air  bubbles  in  the  water.  Where  the  pres- 
sure exceeds  80  pounds  per  square  inch  a  pressure  regulator  should 
be  placed  near  the  cellar  wall  and  on  the  house  side  of  the  branch  to 
the  -ill  cock,  leaving  full  head  on  that  fixture. 

A  reasonable  service  in  an  ordinary  home  requires  discharges  not 
than  the  following: 

Gallons 
per  minute 

Kitchen  sink.  1  faucet 3 

Kitchen  sink.  2  faucets 5 

Laundry    tub.   2   faucets 5£ 

Sill    cock ~)£ 

Bathroom 10 

All  of  these  fixtures  are  seldom  used  at  one  time.  On  average  days 
the  maximum  draft  of  a  family  of  six  is  about  10  or  12  gallons  per 
minute  for  short  periods,  but  frequently  fixtures  are  used  in  such 
combinations  as  to  increase  the  draft  to  18  gallons  per  minute. 
Larger  establishments  cause  larger  maximum  drafts,  but  seldom  is 
the  increase  at  all  proportional  to  the  figure  given  above  for  six 
persons. 

\  ,-inch  kitchen  faucet  (inlet  0.53  inch  and  outlet  0.48  inch) 
tapped  into  the  side  of  a  barrel  of  water  2.3  feet  from  the  top  is 
under  a  head  of  1  pound,  and  discharges,  when  fully  Opened,  3 
gallons  per  minute:  a  |  or  $  inch  faucet  does  very  little  better. 
If  the  faucet  were  at  a  distance  from  the  barrel,  the  discharge  would 
be  less,  but  could  be  made  to  equal  that  stated  by  using  either  a 
higher  barrel  or  larger  pipe. 

The  smallest  pipe  to  lay  from  a  spring,  tank,  or  reservoir  to  a 
house  i>  the  one  that  will  deliver  the  probable  maximum  draft  to 
the  central  point  of  use  and  still  leave  1  or  2  pounds  head  on  the 
highest  faucet.  That  central  point  is  usually  the  bathroom  or 
kitchen  sink,  and  the  size  of  the  house-supply  pipe  should  be  deter- 
mined with  that  in  mind.  The  problem  can  be  easily  solved  by  the 
■f  the  diagram  and  directions  in  Figure  7. 

Pooi-  service  i-  often  due  to  the  use  of  small  leading  pipes  within 
the  house.  Such  situations  are  not  greatly  improved  by  large 
faucetfi  and  fixture  pipes  which  add  to  the  cost  and  make  the  plumb- 
ing clumsy.  From  house  supply  to  bathroom,  there  should  be  little 
reducing  of  size.  Table  I  indicates  suitable  sizes  for  branch  and 
fixture  pipes  when  supply  pipes  are  of  the  sizes  shown.      The  sum  11- 

oi  fixture  pipe  indicates  the  size  of  faucet,  except  that  {-inch 

pipe   may   have  a    j-inch    faucet,  and    high  -pressure   wash-basin  con- 

tions  of  brass  may  reduce  in  the  last  few  inches  to  take  J-inch 

fail.  ■• 
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The  above  classification  of  pressure  is  merely  suggestive.  Pipe 
lengths  and  the  number  and  character  of  fixtures  must  always  be  cons 
sidered.  For  example,  a  distant  watering  trough  having  a  float  - 
controlled  valve  may  be  well  served  with  1-inch  pipe;  with  an  ordi- 
nary faucet  a  f-inch  pipe  may  be  necessary.  A  spray  head  may  be 
well  served  with  |-inch  pipe,  whereas  a  large  shower  bath  or  a  long 
run  may  require  f-inch  pipe.  In  general,  branch  runs  longer  than 
25  feet  or  supplying  two  or  more  small  fixtures  should  be  f-inch 
pipe.  An  ordinary  house  supplied  from  an  attic  tank  should  use 
pipes  not  smaller  than  those  of  the  last  line  in  Table  4;  to  the  bath- 
room lj-inch  pipe  would  be  still  better. 

Drainage  and  vent  pipes. — Safe  sizes  of  soil,  waste,  flush,  and  vent 
pipes  are  shown  in  Table  5. 

Table  5. — Size  of  .soil,  ica-sic,  flush,  <ui<1  rent  pipe* 


Pipe  and  condition 


Size 


Inches 
4 
3 


House  drain — ordinary  house,  no  rainwater 

Soil  stack 

Water-closet  bend  and  branch  to  soil  stack 3  or  4 

Water-closet  flush,  low  tank,  O.  D.  tubing j  2 

Waste — concealed,  pitched,  or  vertical: 

Slop  sink  or  large  shower  bath,  each _. 

Kitchen  sink,  one  laundry  tub,  shower  head,  bathtub,  washstand  or  similar,  small  fixture, 
each - 

Two  small  fixtures 

Three  to  five  small  fixtures 

Slop  sink,  kitchen  sink,  or  floor  drain  buried  in  ground  or  concrete 

Waste — exposed,  pitched  or  vertical;  O.  D.  tubing: 

Kitchen  sink,  or  1,2,  or  3  section  laundry  tub  or  combination  sink  and  1  or  2  section  laundry 
tub  with  continuous  waste  and  trap ._ . 

Bathtub,  O.  D.  tubing 

Washstand,  O.  D.  tubing 

Traps— no  smaller  than  entering  waste;  minimum  seal,  2  inches. 

Vents— Extension  of  soil  stack.. 3 

One  to  five  small  fixtures. 11 

Water-closet  (if  another  is  above),  either  with  or  without  the  usual  small  fixtures 1J 


L]  or  Ifl 

li  or  l£i 


1  The  larger  size  is  preferable. 

FITTINGS 

Figure  8  shows  the  principal  fittings.  They  should  be  of  similar 
metal  and  thickness  as  the  pipe.  Sizes  refer  to  the  nominal  inside 
diameter  of  the  connecting  pipes,  the  run  being  given  first  and  the 

J 
branch  last.    For  example,  the  tee,  \        I         %  is  read  7  by  7  by  }, 
or  shortened  to  %  by  J  T. 

Fittings  for  wrought  water  pipe  should  be  galvanized  or  Lined 
like  the  pipe  itself.  Plain  galvanized  malleable  iron  fittings  are  suit- 
able for  low-pressure  indoor  pipes  but  the  stronger  headed  fittings 
should  be  used  for  higher  pressures  and  underground  work. 

Drainage  fittings  for  wrought  pipe  have  enlarged  ends  forming  a 
recess  about  J  inch  deep.  The  iittrngs  have  the  same  bore  as  stand- 
ard pipe  which,  when  screwed  in,  butts  against  the  shoulder,  forming 
a  smooth  continuous  waterway.  Long  sweep  elbows  and  TY  fittings 
should  be  used  on  all  drainage  lines.  Square  elbows  and  T  and 
TY  branches  are  tapped  about  5  threads,  pitching  the  inlet  pipe 
\  inch  per  foot.    Ordinary  beaded  fittings  are  used  on  vents. 
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5). — Cutting   cast-iron   soil   pipe   with   a   cold 
chisel 


JOINTS  AND  CONNECTIONS 

Joints    require    special    care    since    they    are    the    weakest    parts. 
Hub  and  spigot  joints  are  made  by  ramming  with  a  yarning  iron 
a  twisted  strand  of  oakum  or 
into   the  bottom   of  the 
joint  space,  filling  at  one  pour- 
ing with  molten  pig  lead,  and  4 
driving   with   hammer   and 
calking  tools.     Oakum  or  jute 
is  used  in  cast-iron  soil  pipe, 
having  about  1  inch  for  lead, 
of  a  pound  of  which  is 
required  per  inch  of  pipe  bore. 
Jute  is  used  in  cast-iron  water- 
pipe,   leaving  about  2   inches 
for  lead,  about  If  pounds  of 
which  are  required  per  inch 
of  pipe  bore.     Using  a  calk- 
ing tool  pointed  about   ^  by 
-$    inch,    the   joint    is    gently    IG 
driven    all    around    several 

times.  Thfe  avoids  splitting  the  hub  and  evenly  compacts  the  lead. 
The  next  driving  is  harder  and  the  joint  is  smoothly  finished  with 
the  calking  tool  that  most  nearly  fits  the  space  without  binding.  It 
19  sometimes  very  convenient  to  use  lead  wool  in  loose  rope  form, 

calked  cold,  instead  of  molten 
™\    pig  lead. 

Cast-iron  pipe  is  cut  with  a 
wheel  pipe  cutter  or  a  cold 
chisel,  the  latter  requiring  more 
ca  re  and  labor.  To  cut  standard 
cast-iron  soil  pipe  with  a  cold 
chisel,  first  cut  or  groove  the 
pipe  squarely  around  with  a 
three-cornered  file.  The  pipe, 
at  the  groove,  is  rolled  on  a 
piece  of  2  by  4  laid  flat  and  the 
cold  chisel  lightly  tapped  to 
circle  the  pipe  several  times. 
Heavy  pipe  may  be  grooved  or 
impressed  with  the  cold  chisel 
and  heavier  blows  may  be 
struck.  If  the  groove  is  formed 
squarely  around  the  pipe,  an 
even  break  usually  occurs  after 
circling  two  or  three,  1  imes.  Fig- 
ure- 9,  l".  IK  US,  and  18  show 
the  methods  above  described. 
Wrought  pipe  i-  cut  irith  a  hack  saw  or  a  wheel  or  knife  pipe 
cutter,  i  vristing  the  handle  an  eighth  to  quarter  turn  to  the  right  each 
time  around  tne  pipe.  If  the  cutter  is  too  tightly  set,  the  wheels 
cause  a  deep  burr  in  the  pipe  bore.  It  is  especially  important  in 
;  and  drainage  piping  that  the  burr  he  removed  with  a  reamer. 


Ding    iron    to    pack    a 
iktim   or  jut.-  into   the  Ix.ttom  of 
tlii-  joint  si. 
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Fig.  11. — Horizontal  pipe  lino — use  of  an 
asbestos  pipe  jointer  clamped  at  the  top  and 
firmly  pressed  against  the  hub  to  prevent 
of  the  molted  lead 


Threads  are  cut  with  a  steel  die  held  in  ;i  stock  carrying  a  guide 
with  bushings  adapted  to  different  sizes  of  pipe.  The  guide  and 
bushings  prevent  cutting  crooked  threads.  Dies  are  marked  with  the 
size  of  pipe  they  thread.     The  mark  must  face  the  operator,  who 

rotates  the  stock  clockwise, 
the  direction  of  making  up  all 
rig] it-hand  threads.  The  die 
should  be  sharp;  if  dull  or 
broken  the  thread  and  joint 
are  likely  to  be  defective.  To 
make  the  die  take  hold  of  the 
pipe  and  not  strip  it.  the  end 
should  be  free  of  oil  and  the 
stock  must  be  pushed  hard. 
As  soon  as  the  die  catches, 
plenty  of  good  lard  oil  or 
crude  cottonseed  oil  should  be 
applied  to  the  cutting,  other- 
wise the  thread  will  be  poor 
and  the  die  may  be  spoiled. 
The  stock  is  turned  until  the 
end  of  the  pipe  is  about  flush 
with  the  face  of  the  die. 
Further  threading  is  not  only 
useless  but  may  be  a  hindrance  to  making  up  tight  joints.  Solid  dies 
for  i  to  1*  inch  pipe  are  i  inch  thick,  being  a  little  less  for  very  small 
pipes  and  more  for  large  ones.  Thus  seven  or  eight  effective,  taper 
threads  are  cut  and  about  half  of  these  may  be  run  by  hand  into  a 
fitting  or  valve.  Tightness  is  secured  by  turning  the  last  three  of  four 
threads  with  a  pipe  wrench.  Graphite  or  red  lead  and  linseed  oil  is 
used  on  the  male  (pipe)  thread 
to  lessen  friction  and  promote 
tightness  of  the  joint.  There 
should  be  few  or  no  threads 
outside  the  fitting  because 
their  presence  weakens  the 
pipe  and  favors  early  corro- 
sion and  leakage.  Such 
threads  may  be  painted  with 
black  asphaltnm  to  lessen  cor- 
rosion, but  it  is  better  to  use 
an  adjustable  die  which  per- 
mits cutting  a  thread  to  screw 
completely  into  the  fitting. 
The  methods  above  described 
are  shown  in  Figures  14,  15, 
and  16. 

Figure  17  shows  a  few  spe- 
cial joints.  Figure  18  shows 
water-closet  connections  in  common  use.  The  flanged  lead  and  putty 
joint  is  very  simple,  but  is  prohibited  by  many  local  ordinances.  Fig- 
ure 19  shows  how  the  lead  bend  is  beaten  out  flat  with  a  hammer.  The 
flattened  end  and  the  entire  bottom  of  the  bowl  are  smeared  with  red 
lead.    About  '2  pounds  of  putty  are  spread  over  the  bottom  of  the  bowl, 


Fi<;.   12. — Vertical   pipe   line — pouring  united 
pig  lead  Into  a  luii>  to  (ill  the  joint  space 
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Fig.  13. — Calking  a  lead  joint  to  make  it  air- 
tight  and  water-tight 


using  care  to  more  than  fill  the  circular  groove  around  the  horn. 
The  bowl  is  then  set  in  position  and  heavily  pressed,  first  on  one 
side  and  then  on  the  other,  to  obtain  a  full,  even  bed  of  putty 
under  the  whole  bottom.  The  bowl  is  then  tightly  screwed  to  the 
floor.  Figure  20  shows  a  cast- 
iron  flange  flat  on  the  floor 
and  in  correct  position  for  in- 
Berting  the  brass  bolts,  plac- 
ing the  gasket  or  putty,  and 
screwing  down  the  nuts  to 
hold  the  bowl. 

LOCATION    OF    PLUMB- 
ING 

A  plan  or  sketch  showing 
pipe  sizes  and  locations  and 
general  arrangement  of  fix- 
tures should  always  be  made 
before  spending  a  penny. 
Simple  houses  make  for  sim- 
ple, easily  installed  plumbing, 
:ts  illustrated  in  Figure  5. 
Laundry,  kitchen,  and  bath- 
room are  over  one  another, 
lessening  piping  and  making 
it  direct  and  compact.  Other 
reasons  for  having  the  bathroom  over  or  near  the  kitchen  are  that 
with  this  arrangement  there  is  less  chance  for  freezing  and  less  ob- 
jection to  leaks  or  noise  from  bathroom  fixtures.  Every  bathroom 
should  have  a  window,  skylight,  or  ventilating  duet  to  the  outer  air. 

With  respect  to  bathroom  fix- 
tures, the  best  location  of  the  soil 
stack  is  back  of  the  water-closet 
or  a  little  toward  the  washstand, 
as  shown  in  Figure  5.  Placing 
the  fixtures  along  one  wall  saxes 
pipe.  Figure  21  shows  the  posi- 
tion of  the  fixtures  in  six  bath- 
rooms and  what  may  be  accom- 
plished in  -mall  and  medium 
areas.  Figure  22  shows  how  at- 
tract ive  the  interior  of  a  5-foo< 
square  bathroom  may  he  made. 
The  kitchen  sink  should  l>e  lo- 
cated   to    insure    light,    air.    and 

fewest  steps.  It  should  be  lo- 
cated  BO  that  a.  drain  hoard  at 
both  ends  is  possible,  as  shown 
in    Figure    1.      It    should   he  close 

to    the    cupboard,    thus    saving 

<.nd  handling  of  the   wiped  dishes.     It  should  be 

near  the   pantry  and   not   so   close  to  the    kitchen    range   as  to  cause 

omfort.    Nearness  to  the  soil  stack  means  leas  piping.    Plumbing 

94053°— 24 3 


i  I. — Catting  wrought  pipe 
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Fig.  15. — Threading  wrought  pipe — posi- 
tion of  the  operator  when  pushing  the 
stock  and  die  to  start  the  thread 


householder  decides  on  his  fixtures. 


should  be  safe  from  frost.  No  unprotected  pipes  should  be  placed 
in  outer  walls  of  poorly  heated  houses  in  cold  climates.  No  pipes 
should  be  embedded  in  masonry;  a  recess  or  channel  may  be  left  or 
the  piping  placed  in  partitions  as  in  frame  buildings.  Often  where 
it  is  not  feasible  to  carry  piping  in  partitions,  the  stacks  are  run 

through  niches  or  closets, 
placed  in  a  box  with  remov- 
able panels,  or  left  exposed. 

ROUGHING-IN 

In  new  houses  the  pipes  that 
will  be  concealed  should  go  in 
after  the  framing  is  erected. 
In  old  houses  it  is  equally  im- 
portant to  know  how  pipes 
must  run  to  meet  fixture  open- 
ings. Roughing-in  is  the  in- 
stalling of  the  pipes  to  floor 
and  wall  lines.  Manufactur- 
ers of  fixtures  and  connections 
prepare  roughing-in  measure- 
ments of  their  products.  There 
are  no  fixed  standards,  though 
the  variations  among  manu- 
facturers are  small.  AVhen  the 
he  should  obtain  the  roughing- 
in  measurements   for  those   particular  fixtures.     Figure  23   shows 

typical   roughing-in  measurements   of   a   sink   and   a   water-closet. 

Sinks  and  laundry  tubs  are  set 

higher  than  formerly,  30  to  31 

inches  from  the  bottom  of  the 

sink  to  the  floor  is  considered  a 

good   average   height    (see   fig. 

29).     For  the   average   worker 

the  top  rim  of  the  tub  should 

be   about    36   inches    from   the 

floor;    in    all    cases    the    tub 

should   be   placed   so   that   the 

worker  does  not  stoop  from  the 

shoulders  but  bends  at  the  hips. 
The  house  drain  is  generally 

installed  first  and  the  soil  stack 

is  carried  upward  from  it.    The 

fittings  for  branches  should  be 

assembled    in    correct    position 

and  the  length  of  the  pipe  to  be 

cut   to  fit   should  be   measured 

with  a  tape  or  stick.    The  work 

should    proceed    step    by    step. 

After  one  piece  of   pipe   with 

fitting  permanently  attached  is 

in  place,  measurement  should  be  made  to  reach  the  next  fit- 
ting.   The  procedure  for  water  pipes  should  be  similar.    Methods  of 

supporting  and  roughing-in  pipes  are  shown  in  Figures  24,  25,  26, 


pig 


1'..  Threading  wrought  pip< — after 
one  or  two  threads  are  fiit .  pushing  is 
unnecessary  and  the  operator  may  turn 
Die  stork  as  above  indicated 
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-27.  and  2a  All  piping 
the  cellar,  water  pipes 
wasting  at  the  stop  and 
waste  just  inside  the 
cellar  wall,  and  soil, 
waste,  and  vent  pipes 
bleeding  into  the  house 
drain.  For  soil  and 
lines,  the  slopes 
per  foot  should  not  be 
than  |  inch;  for 
vents,  i  inch:  for  water 
pipes,  j1,,  inch.  There 
should  be  no  sags  or 
pocket-  in  which  water 
can  stand  and  freeze. 

FIXTURES 

The  most  popular 
sinks,  bathtubs,  and 
washstandfi  are  enam- 
eled cast  iron  (white 
glassy  coating  fused  on 
a  thin  cast-iron  shell). 
Closet  bowls  and  tanks 
are  generally  vitreous 
(fused  China 
clay  )  \  to  |  inch  thick; 
the  material  closely 
nbles  o  r  d  i  n  a  r  y 
white  table  crockery. 
Solid  porcelain,  so 
called,  sometimes  used 


(except  traps)  should  grade  to  drain  back  to 


Calked- 


K  Wrought 
A  Iron 


~~yrr  Coupling     Tapped 

"  — — \    EhiS^t 


Cast 
Iron 
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Brass  Collar—^ 
So/derJoin  t  --"-v^-Jl 


Recessed  Brass 
Soldering  Nipple 

Fig.  17. — Methods  of  joining  different  kinds  of  pipe.  The 
right  and  left  coupling  and  ground  union  are  used  to 
join  threaded  male  ends  on  water  and  vent  pipes.  To 
connect  two  pipes  with  a  right  and  left  coupling, 
tightly  screw  the  coupling  on  the  right-hand  thread 
;i i»<l  mark  the  distance  with  chalk  ;  take  off  the  coupling 
and  count  the  threads  covered;  screw  the  coupling  on 
the  left-hand  thread  and  count  the  threads  covered ; 
■crew  the  coupling  on  the  pipe  end  hdving  the  greater 
numlier  of  threads  until  an  equal  number  of  threads  is 
exposed  on  both  pipe  ends  ;  engage  the  free  end,  turn 
the  coupling  and  both  ends  will  tighten  equally. 


Pio.  18. — Methods  of  making  water-closet  connections 

oks,  laundry,  and  bath  tubs,  us  rery  different  from  vitreons  ware. 

The  material  beneath  the  glazing  is  more  absorbent,  fixture  walls  are 
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19. — Beating  out  the  end  of 
to  form  a  flange 


lead  bend 


1^  to  2  inches  thick,  and  the  fixtures  are  heavy  and  costly:  like  all 

earthenware  they  must  be 
handled  and  installed  with 
great  care.  The  number,  size, 
and  character  of  the  fixtures 
should  always  be  in  keeping 
with  the  surroundings  and  the 
pocketbook ;  simple,  unorna- 
mented  white  fixtures  are  best. 
Generally,  the  prices  quoted  are 
close,  retail,  cash  figures  and  do 
not  include  freight.  The  cost 
of  plumbing  fixtures,  like  many 
other  products,  has  a  wide 
range  with  differences  in  de- 
sign, materials,  durability,  and 
finish.  Size  refers  to  the  over- 
all (outside)  width  and  length. 
Sinks. — Sinks  come  in  plain 
and  enameled  cast-iron,  paint- 
ed, galvanized,  and  enameled 
steel,  soapstone,  slate,  glazed 
fire  clay,  and  vitreous  ware.  A 
fair  size  is  20  by  30  or  36  inches. 
Steel  and  flat-rim  iron  sinks  are 
.supported  by  iron,  steel,  or 
brass  wall  brackets.  Stone  and  other  heavy  sinks  are  supported  by 
frames  or  by  legs  and  wall  fast- 
enings. The  fastenings  for 
stone  and  apron  sinks  may  be 
iron  or  brass  angles  screwed  or 
bolted  to  wall  and  fixture,  but 
generally  the  leg  is  braced  direct 
to  the  wall  by  a  horizontal  iron 
strap  with  angle.  One-piece 
enameled  sinks  with  backs  are 
fastened  by  two  or  more  lugs 
in  the  rear  top  which  engage 
concealed  iron  hangers  screwed 
through  to  the  studs,  to 
"  grounds  "  firmly  nailed  in  be- 
tween the  studs,  or  to  a  board 
screwed  to  the  studs.  The  board 
should  be  flush  with  the  plaster- 
ing. Expansion  bolts  are  used 
in  brick  and  concrete  walls; 
toggle  or  through  bolts  in  terra- 
cotta walls.  Small  sinks  are 
supported  wholly  by  the  hang- 
ers. Sink  tops  should  be  set 
level,  the  same  as  other  fixtures. 
The  best  sinks  are  enameled,  roll 


Fia. 


-Cast-iron     Bange     in     position     foi 
Fastening  the  bowl 


with 


rim,  or  apron,  with  12-inch  high 
integral  back  hollowed  for  supply  pipes,  and  one  or  two  drain  boards 
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similar  to  that  shown  in  Figure  29.  This  sink  has  adjustable  legs, 
which  permit  varying  the  height  from  the  floor,  and  combination 
swing  faucet,  which  permits  drawing  hot,  cold,  or  tempered  water 
and  aids  in  rinsing  and  filling  dishes.  It  is  well  to  use  a  hardwood 
mat  to  protect  the  sink  bottom. 

Sink-  20  by  30  inches,  without  trimmings,  cost  approximately  as 
follows:  Flat  rim.  cast  iron,  painted  inside  and  out.  $4:  steel  or  cast 
iron,  enameled  inside,  painted  outside,  $0  to  $9;  enameled,  roll  rim, 
integral  back.  $14.25;  soapstone,  $16.S$;  slate.  $17.55. 

Laundry  tubs, — Laundry  tnbs  are  made  of  artificial  stone  and  of 
similar  materials  as  sinks.     White  or  light  shades  are  best,  because 
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i-'ii;.  21.-    Floor  plan  <»t'  Bis  typical  bathrooms 


diit.  either  on  the  clothes  or  the  tub,  is  more  readily  seen.     A  plain, 

ii  artificial  -tone  tub  °i\  by  48  by  L5J  inches  with  legs  costs 

une  with  c.-inch  high  back,  $20;  soapstone  ana  slate. 

$20  I  tub  compression   faucet   costs  75  cents.     A  double 

laund  ■■;  with  swing  spout  is  very  handy  for  two-section  tubs 

and 

\  size  bathtub  is  30  by  60  inches.     A  .".-inch  roll 

rim.  enameled  inside,  painted  outside,  width  and  length  over  rim  as 
■i-i  inches  higb  on  feet,  costs  >-s  to  $43;  for  usual  trimmings 
'.^\i\  $8  to  $10.  A  bmltin  corner  pattern  tub  30  by  60  by  17  inches. 
enameled  inside  and  outside,  tiling  about  one-half  inch  into  floor  and 
two  walls,  :th  trimmings  $68  to  $93.     A  5-foot  enameled  tub, 
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recess  pattern,  concealed  pipes  (see  lig.  22)  costs  with  trimmings 
$85  to  $108.  Tubs  of  the  last  two  types  prevent  dirt  from  collecting 
under  or  back  of  them,  and  lighten  the  work  of  cleaning  the  bath- 
room.    Tenant  farmers  whose  stay  on  a  given  farm  is  of  indefinite 


Fig.  22. — Attractive  bathroom  Interior, 


>t  square 


length  may  find  a  portable  galvanized  s(ccl  bathtub  and  water  heater 
a  great  convenience. 

Wash  stanch. —A  fair  size  washstand  is  is  by  24  or  ^0  by  24  inches 
with  12  by  16  inch  bowl.    Corner  stands  are  sometimes  used,  a  fair 
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Fie.  2.°,.— Typical  roughing-in  measurements  of  a  flat-rim 
kitchen  sink  with  detachable  back  and  a  reversed-trap, 
siphon-action  water-closet  ;  the  distances  are  not  fixed 
standards  but  are  merely  Illustrative  of  particular 
typed  <»f  fixtures  from  one  manufacturer.  A,  detail 
of  strainer  piece  :  K,  lock  nut  and  washer ;  C,  coupling 
nut;  1),  tail  piece;  the  strainer  has  nineteen  14-inch 
holes  and  may  Ih>  easily  detached  when  it  is  desired 
to  use  a  rubber  stopper  in  the  sink  outlet 


size  being  19  by  10  inches  on  each  wall,  with  bowl  11  by  14  inches. 
YVashstands  are  supported  like  sinks;  those  with  flat  top  stand  out  1} 
inches  from  the  wall  and  have  wall  brackets,  concealed  supports,  or 
a  leg  or  pedestal  and  braces  to  the  wall:  those  having  integral  slab, 
back,  ami  bowl  are  supported  by  a  concealed  hanger,  by  wall  brack- 
et s,  or  by  a  leg  and 
brass  wall  chimps.  A 
half -circle,  roll  -  rim, 
enameled  one-piece 
washstand  17  by  19 
inches,  6  inch-high 
back,  with  trimmings 
to  wall,  costs  $13  to 
A  square  enam- 
eled one  -  piece  apron 
washstand  18  by  24 
inches  (a  popular 
size),  10  inch  -  high 
back,  with  trimmings 
to  wall,  costs  $-J0  to 
$29.  The  top  is  of 
good  shape  and  size 
to  set  toilet  arti- 
cles during  their  use. 

Water-closets. — Water-closet  bowls  are  generally  vitreous  ware, 
with  trap  formed  inside  and  the  flush  siphoned  downward  through 
the  floor.  The  area  and  depth  of  standing  water  should  be  large; 
(he  dry  surface  thai  can  soil  should  be  small.  Figure  30  shows  sec- 
tions   of    typical    siphon-action    and    siphon-jet    bowls.      Ordinary 

siphon-action  bowls  (see  fig. 
22)  have  the  long,  curved- 
out  leg  in  front;  they  give 
good  service  and  cost  less  than 
the  other  types.  Reversed- 
trap  siphon-action  and  siphon- 
jet  bowls  have  the  long  leg  in 
the  rear,  improving  their  ap- 
pearance; the  operation  of 
both  types  is  quieter  and 
stronger  than  in  the  ordinary 
siphon  -  action  bowl.  Siphon- 
jet  howls  are  readily  recog- 
nized by  the  jet  opening  in  the 
inside  bottom  of  the  trap  and 
by  the  two  reai-  outside  swell- 
ings over  the  passage  to  the  jet. 
The  flush  tank  is  usually  vit- 
reous ware,  but  enameled  iron,  and  wood  lined  with  copper,  lead, 
<>r  zinc  me  used  also.     Vitreous  and  woo<|  tanks  are  supported  by 

r  by  two   1  |  by   1$  by  $  inch   wide  steel  or  cast-brass  angles 

Mt  the  bottom  mid  by  two  or  three  1-inch  iron  hooks,  lag  screws,  or 

lx»lt~  through  holes  in  the  top  of  the  back.      All  fastenings  must  go 

"lid  support     Enameled  tanks  haVe  wall  hangers  and  support- 


4. — Cast-iron  pipe  rest   notched  ii 
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gure 


ing  lugs  on  the  back   as  shown    in   Fi 

is   is  or  11)  inches  long,  (>  inches  wide,  and 

the    flushing   depth    is   9   to 

The   flush   should   occur 


31.     A    fair   size  tank 
16  inches  high  inside; 


10    inches    and    the    flush    is 


gallons. 


4    to    5 
shorter 


the   t 


in   7   to   10  seconds,   the 

time  being  best.  If  the  valve 
does  not  rise  sufficiently  from 
the  seat  to  flush  quickly  the 
trouble  is  easily  overcome  l>y 
shortening  the  loop  of  the  long 
lift  wire  shown  in  Figure  31. 
When  in  good  working  order 
there  is  little  rise  of  water  in 
the  bowl.  A  siphon-action 
vitreous  bowl  with  white 
wooden  seat  and  vitreous  tank 
complete  costs  $29  to  $49 ;  the 
same  outfit,  except  with  si- 
phon-jet bowl,  costs  $36  to  $69  : 
an  oak  tank  costs  $10  to  $11. 
and  enameled  and  vitreous 
tanks  $14  to  $16. 

The  most  widely  used  flush- 
ing valve  is  a  2-J-inch  rubber  or 
copper  and  rubber  ball  which 

rises  from  and  drops  into  a  hollowed  seat.     Most  valves  give  more 

or  less  trouble  with  age  because  the  ball  gets  out  of  shape  and  fails 

to  seat  properly ;  or  because  slime  and  wear  of  the  working  parts  or 

failure  of  the  lift  wire 

to    work    straight    up 

and  down  in  the  guide 

holder  causes  the  ball 

to  stick  and  remain  up 

when  it  should  drop  to 

its  seat.    Another  type 

of    valve    consists    of 

a   thin   flat   disk   with 

leather  seating  washer. 

The   float  is  generally 

a     hollow     copper     or 

glass   ball    about    5 

inches    in    diameter. 

Glass  floats  are  of  more 

recent      introduction 

and,    being    noncorro- 

sive,  are  very  desirable 

but  are  more  liable  to 

be  broken.    Most  of  the 

tank  mechanism  is  un- 
der water  and  deterio- 
rate- rapidly:  it  gets  considerable  rough  use 

until  out  of  order.     Worn-out  rubber  balls 


in.    26. 
system- 
cottage 
stack. 
vents  ; 


Supporting  and  roughing-in  a  simple,  one-pip*5 
—a  very  economical  method  for  bungalows  and 

t   with  "fixtures    on    one   floor   and   near    the    soil 

Note    three    joints:     (li     There    are    no    hack 

(2)    all  small   waste  pipes  enter  the  stark   above 


the  closet  branch,  thus  preventing  the  water-closet 
from  Biphoning  the  small  traps;  (•"-)  in  no  instance  is 
the  inside  bottom  of  the  waste  pipe  at  the  stack 
(point  A)  lower  than  the  dip  of  the  trap  (point  B), 
thus  preventing  Belf-siphonage  of  the  trap:  this  pro- 
vision limits  the  length  of  the  waste:  for  example  if 
the  trap  seal  is  2  inches  and  the  slope  of  the  waste  is 
',     inch    jter    foot,    its    length    should    not    exceed    8    feet 

(2  divided  by  Ji  equals  s)  and  less  would  be  i>ett<r 


ind  little  or  no  attention 
and  leaky  water-logged 
float-  should  be  promptly  replaced  with  new  ones:  the  cost  is  small. 
The  handle  and  lever  mechanism  should  be  simple  and  easily  oper- 
ated: the  guide  holder  should  be  adjusted  to  keep  the  lift  wire  plumb. 
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A  seat-operated,  inside  enameled  closet  for  outhouses  and  other 
freezing  situations  is  shown  in  Figure  82  and  costs  $18. 

Shower  baths. — .Many  homemade  shower  heads  are  failures  be- 
cause  they  are  made  of  corrosive  metal  with  too  many  large  holes. 
A  small  head  with  ...Vinch  holes  (about  the  size  of  a  medium  pin) 
water  and  adds  to  the  force  and  effectiveness  of  the  shower. 
A  nickel-plated  brass  head  with  pipe  and  wall  bracket  support  and 
rubber  tube  to  fir  any  ordinary  double  bathtub  faucet  costs  $4; 
tbc  same  with  24-inch 
nickel-plated  curtain 
rim:  and  curtain  cost- 
si*  to  sin.  At  greater 
coal  a  shower  may  be 
pe  r  m  a  D  e  n  tly  con- 
nected witb  the  bath- 
tub supply  or  with 
visible  or  concealed 
wall  pipes  having  a 
hot  and  cold  control 
valve  within  a  stall 
or  receptor  wit  h 
trapped  uoor  drain. 

HOT  WATER 

Hot  water  is  ne 

>;iry    in    every    home. 

Pipes  must  be  under 

inc   and   there 
must     be     a     heater — 

coal,  wood,  kerosene, 

line,  natural  or 
artificial  gas,  or  elec- 
tric There  is  usually 
a  hot -water  Storage 
boiler   or   tank.      The 

operating  principle  is 

thai     h  o  t     water    is 

lighter  than  cold  wa- 

:  the  cold 

w iter  sinks  to  occupy 

its  place,  tin. 

ing  circulation.    The  secret  of  success  ie  to  connect  and  pitch  the 

pipes  to  make  tin-  circulation  sure  and  easy.      Humps  or  Mil1  pockets 

must  i.e  avoided. 

The  device  most  used  for  beating  water  i>  a  hollow  iron  casting 
lining  one  or  more  Bidefl  of  the  tire  box  in  the  kitchen  range.  West- 
ern people  call  it  a  water  front;  eastern  people  call  it  a  water  back. 

The   ordinary   Straight    water   back    is    brick    shaped,  has    walls   about 
CD    thick    with    two  tappings    for    |    or    1    inch    pipe,  and    is   tested 

&0  pound*  per  sauare  inch:  it-  usual  position  is  in  the  left  side 
ot  the  firebox  opposite  the  oven.    For  large  supplies  L  or  U  shaped 


Fig.  27. — Supporting  and  roughlng-in  a  simple  two-pipe 
system  having  continooai  wastes  and  rente;  tin-  most 
••ffi'ctivc  way  of  renting  trap*.  Drainage  pipes  are 
stippled  and  rent  pipes  are  outlined 
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backs  are  used.  Instead  of  a  water  back,  a  coil  of  two  or  four  pieces 
of  black  wrought  pipe  joined  by  return  bends  is  sometimes  installed 
in  the  left  side  of  the  firebox.     The  capacities  of  water  back  and 


3'x2~r 


A/ternat7ve~JI~ 


BATHROOM 


■T/f/s  ven/ may  be  omitted 
tf/he  waste  p,pe  from 
trap  to  JO//jtacAr  does 
not  exceed  -9  feet  in 

/ength. 


Fig.  28. — Ronghing-in  the  drainage  and  water  pipes  for  a  two-story  house  with 
water-closet  in  the  basement  and  laundry  in  a  rear  room.  Drainage  pipes  are 
stippled,  hot-water  pipes  are  in  black  and     cold  water  and  vent  pij>es  are  outlined 

boiler  should  be  in  proportion,  both  conforming  to  the  hot-water  re- 
quirements. A  small  water  back  and  large  boiler  give  insufficient 
hot  water;  a  large  water  back  and  small  boiler  give  overheated  water 
with,  perhaps,  snapping,  cracking,  or  rumbling  noises. 
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Where  an  ordinary  family  uses  hot  water  in  small,  frequent  quan- 
tities a  30-gallon  boiler  is  satisfactory;  large,  infrequent  drafts  re- 
quire greater  storage.  Straight  water  backs  for  30-gallon  boilers 
vary  from  13  by  4.]  by  1]  inches  to  1S^  by  7  by  2  inches,  but  on  the 
average  the  heating  surface  is  about  -i  square  foot  or  2J  square 


29.-    An  enameled  Iron  apron  sink  with   Integra]  bach  and  combination  iwlng 

.i.v  housewife  should  determine  by  experiment  how  high  her  sink  should 
i.  working  position;  for  a  woman  of  average  stain  re  a 
favornhif  betghl  to  the  top  of  the  apron  or  rim  le  86  Inches  (yard  stick  high) 


per  gallon  of  boiler  capacity.  For  ■  40-gallon  boiler  the  heat- 
irface  of  the  ijrater  back  should  approximate  100  square  inches; 
for  i  50-gallon  boiler,  L2fi  square  inches.  Under  favorable  condi- 
tion^ ;.  mod  fire  with  a  \  square  foot  water  back  and  80-gallon 
boiler  will  furnish  15  gallons  of  water  per  hour  warmed  from  80? 
*\  l"  :»"  of  120°  F.;  under  Like  conditions  a  fire  for  baking 

\g  will   furnish  20  gallons  per  hour.    This  is  sufficient  to 
glV«  hourly  30  gallons  of  water  tempered  for  bathing  to  approxi- 
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Ordinary 
Siphon  Action 


mately  100°  F. ;  or  to  give  all  reasonable  quantities  of  hotter  water 

for  dish  washing  and  like  uses. 

Range  boilers  are  made  of  copper  or  steel  and  in  thicknesses  or 
strengths  to  conform  with  the  water  pressure.  If  a  boiler  is  supplied 
from  an  attic  tank  equipped  with  a  ball  cock,  it  may  he  light  weight; 

for  direct  pressure  it  should  he  heavier.     The  tank  system  is  less 

used  now  than  the  direct  pres- 
sure because  it  requires  more 
pipe  and  involves  the  objections 
to  an  upstairs  tank  in  a  dwell- 
ing. It  does,  however,  have  cer- 
tain distinct  merits,  giving  ;l 
steady,  safe  pressure  on  boiler 
and  hot-water  pipes  and  mak- 
ing it  impossible  to  empty  the 
boiler  or  water  back  by  siphon- 
age  through  tne  house  service  pipe.  Another  strong  merit  is  the 
ready  means  of  providing  for  expansion  of  the  heated  water  and 
escape  of  air  therefrom.  This  is  done. by  running  the  hot-water  pipe 
from  the  top  of  the  boiler  up  and  over  the  top  iH]^Q  of  the  tank. 
Copper  boilers  are  generally  tin  lined  and  steel  boilers  are  galvanized 

inside  and  outside.  The 
former  are  best  because  they 
impart  no  rust  to  the  water, 
last  longer,  and  look  better. 
The  boilers  are  usually  set 
vertically  and  close  to  the 
range.     Sometimes    they    are 

Seat 


lections  of  typical  siphon 
siphon  jet  water-closets 


Back  of Tank 


Wall  Hanger 


1740 


Fig.  31. — An  enameled-iron  flush  tank 
with  front  wall  cut  ;nva.v  to  show  the 
essential  working  parts;  below  is 
shown  the  back  of  the  tank  with  ( lie 
lugs  which  engage  the  concealed  wall 
hani;<  • 


J;-^   to  Drain 

"£  J£    Water  above  Valve 

1741 

•°>2. — An    an  ti  freei- 
ng water-cloBel 


*4 

Fi<; 


concealed  in  a  small  wall  closet  adjacent  to  the  chimney  or  placed 
in  a  bathroom  not  otherwise  Heated.  A  cellar  location  with  heater 
above  is  undesirable  because  hot  water  docs  not  readily  circulate 
downward.  A  standard-weight,  galvanized  steel  boiler  12  by  60 
inches.  30  gallons  capacity,  costs  about  spj  and  is  suitable  for  s"> 
pounds  working  pressure;  the  same  size  in  copper  costs  $25  to  $45. 


Farm  Plumbing 


27 


Galvanized  boilers  usually  have  live  L-inch  tappings,  two  in  the 
top,  one  in  rhe  hottom.  and  two  in  the  side.  The  pipes  between  the 
boiler  and  water  back  are  generally  }  inch,  the  connections  being 
made  with  1-inch  bushings  or  boiler  couplings.  Copper  boilers 
usually  come  with  couplings  inserted  and  with  male  thread  for  f-inch 
pipe.  Figure  33  shows  four  ways  of  connecting  range  boilers  and 
water  backs:  the  advantages  of  each  method  are  indicated  in  the 
notation.  To  prevent  mixing  the  cold  and  hot  water,  the  cold-water 
pipe  is  extended  inside  the  boiler  as  shown.  This  inner  pipe  is 
generally  ,!  inch,  should  have  a  1-inch  air  hole  tapped  near  its  top  to 
piv\ ent  siphonage,  and  should  end  at  the  level  of  the  top  of  the  water 


^Boiler  Coupling 


s/ays  of  connecting  rang©  I  toilers  and  water  backs,     The  pijx-s  are 

Den   ami    preferably    of   braaa     Arrows   show    tbe  direction   water 

m<>\  tandard    tappings;    short,    direct    connections;    excellenl    for    either 

water  back  or  gas  beater;  ^i\.  ^  several    gallons  of  hot    water  In  a   short   time; 

ace   in    which    sediment    m  elow    the   line   <tt'   circulation; 

ally  m  i«ii  of  water  should  be  drawn  off  at  the  drain  cock.     B,  Cold-water 

flow  pipe  from  bottom  of  boiler.     C,  A  common  method  where  tiu>  height   of  the 

boiler   stand   d<>.«.   not    permit    the  straight    connection    shown    In    A    and    B.     D, 

Connection   jn^i    abore   tin-  boiler;   < » r i » •  1 1   u>.c<\   with   ;i    gas   beater  because   small 

quantities  <»t    hot    water   can    be   drawn    in   a    minute  <>r  tw<>   alter   lighting   the 

:  this  connection  i-  ool  a-  reliable  as  A.  B,  and  C  for  tii«>  reason  that   ft  not 

properly  made,  <"i<i  water  may  shorl  circnlt  through  the  heater  and  be  drawn  at 

in.t  watt  r  fit 1 1 ■ 

hack.  It  should  be  brass  or  copper  pipe  or  heavy  tubing,  thus  pre- 
venting rusting  off  or  closure  with  rust;  ii  is  readily  inserted  in  the 
boiler  by  means  of  a  boiler  coupling  or  boiler  elbow  having  a  L-inch 
male  thread  and  two  f-inch  female  threads.  Where  the  pressure  is 
high,  permitting  small  pipes,  the  two  female  threads  may  be  |  inch. 
Figure  34  shows  a  simple,  serviceable,  homemade  installation  in 
a  daiiv  wash  room  at  Milo.  Me.  Figure  36  shows  how  the  fore- 
going installation  could  lie  improved,  utilizing  either  a  wooden  or 
steel  barrel,  tor.,,  pump,  and  kitchen  range.  Figure  36  shows  b  boiler 
connected  bo  b  range  and  a  laundry  stove,  thus  making  use  of  either 
beat.  Figure  87  shows  a  similar  arrangement  with 
i  range,  i  gas  heater,  and  a  coil  in  the  furnace. 
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To  get  warm  water  quickly  where  faucets  are  far  from  the  boiler 
the  hot -water  line  may  loop  back  from  the  farthest  fixture  branch 
and  be  returned  into  the  cold-water  flow  pipe  from  the  bottom  of  the 
boiler  to  the  water  back  (or  furnace).  Thus  warm  water  con- 
stantly circulates  through  the  boiler  and  past  fixture  brandies.  The 
system  is  suitable  for  large  establishments,  but  the  heat  lost  by 
radiation  in  a  long  circuit  makes  it  uneconomical.  If  used,  the  cir- 
culation pipe  and  the  boiler  should  have  an  insulating  covering, 
and  the  return  pipe  should  have  a  light  swing  check  valve  set  -l-V 
to  the  horizontal  to  prevent  cold  water  moving  from  the  bottom  of 
the  boiler  through  the  return  when  a  faucet  is  opened. 

Caution :  Serious  range-boiler  explosions  have  occurred  because  ex- 
pansion of  the  hot   water  was  cut  off.     This  situation   may   result 


Fig.  34. — Homemade  hot-water  installation  consisting  of  four  lines  oi  l  inch  black 
wrought  pipe  about  24  inches  long  joined  by  return  bends  and  placed  in  a  wood- 
burning  stove  and  connected  to  a  galvanized  steel  gasoline  barrel  19  inches  in 
diameter  and  34  inches  high;  the  barrel  is  supplied  with  cold  water  by  pouring 
from  a  pail  at  the  top  ;  hot  water  is  drawn  at  the  faucet 

from:  (1)  Frozen  or  scale-bound  pipes;  (2)  thoughtlessly  closing  a 
valve  on  the  cold-water  line  supplying  a  boiler  under  direct  pressure  ; 
(3)  use  of  a  check  valve  or  a  pressure  regulator  on  a  direct-pressure 
cold-water  supply;  (4)  nonoperation  of  a  safety  or  a  relief  valve 
because  of  rusting  and  sticking. 

The  remedies  are:  (1)  Lay  the  cold-water  supply  pipe  below  frost 
or  otherwise  protect  it,  and  never  allow  the  house  temperature  to  fall 
much  below  freezing;  if  frozen  pipes  are  suspected,  open  a  faucet  to 
see  if  the  cold-water  supply  pipe  is  free;  if  not  free  do  not  start  the 
range  fire  or  gas  heater  until  that  pipe  and  all  pipes  from  and  to 
both  the  boiler  and  the  source  of  heat  have  been  thawed:  the  water 
back  and  connecting  pipes  should  be  cleared  of  lime  deposit  and  rust 
whenever  the   circulation   begins  to  get   sluggish:   the   water  back 
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should  be  removed  and  tapped  with  a  hammer  to  loosen  the  lime  or 
be  filled  with  a  solution  of  1  part  of  muriatic  acid  and  7  parts  of 


Homemade  hot-water  installation:  as  desired  the  pomp  forces  cold  water  to  the 

or    to   tin-   low    Bide    tapping   in   the   barrel;    hot   water  is   drawn   through   the 

tapping  and   connecting   pipe      By   the  use  of  a  three-way   valve  or  two 

the  pump  and  suitable  piping,  the  barrel  or  a  tank  could  be  placed 

alwve  the  kitchen,  and   thus   supply   cold   water   to  a   range  boiler  and  hot  and  cold 

water  to  the  sink  bun 


water:  after  the  lime  is  dissolved,  the  water  back  and  connections 

should  be  well  flushed  with  boiling  water  to  remove  the  acid;  (2)  for 

convenience  in  making  repairs,  a 
,H°+X   ^^  valve    is    usually    placed    on    the 

cold-water  line  between  the  range 
boiler  and  the  source  of  supply; 
in  a  direct -pressure  system  this 
valve  should  never  be  closed  when 
the  gas  heater  or  range  fire  is 
burning;  (:J)  if  a  check  valve  is 
used  <>n  a  metered  service  to  pre- 
vent hot  water  backing  up  to  the 
meter,  the  range  boiler,  if  sup- 
plied by  direct  pressure,  can  be 
protected  Lo  two  ways,  (a)  by  at- 
taching a  safety  or  relief  valve 
frequently  examined  to  make  sure 
that  rust  or  sticking  does  not  ren- 
der it  useless,  (b)  by  placing  i 
pipe  or  by-pass  having  a  reversed 
check  valve  around  the  meter.     A 

relief  valve  should  always  be  installed  if  the  system  has  a  pressure 

regulator  <»r  pressure  reducing  valve. 


ted  with  a  kilrheri 
range  and   a   laundrv    ■( 
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Cold 


Hot 


Chattering  in   faucets   and   pipes   and   rumbling  or  knocking  in 
range  boilers  are  annoying;  they  show  faulty  but  not  necessarily 

dangerous  conditions  as  many  sup- 
pose. These  troubles  are  generally  due 
to  vibration,  slow,  scale-bound,  or  air- 
bound  circulation,  or  overheating. 
Faucets  should  be  in  thorough  repair 
and  pipes  should  be  well  secured  and 
have  clean  bores.  Circulation  is  often 
improved  by  using  larger  or  better 
pitched  pipes.  One  hot-water  faucet 
should  branch  off  from  the  highest 
point  of  a  close*]  circuit,  thus  allowing 
\     T       3"    ^t&Pj  a*r  *°  escape  every  time  that  faucet  is 

<5jct       \     eJ~  used.     With  a  very  hot  fire,  a  range 

boiler  may  pound  or  knock  and  steam 
may  sputter  forth  when  a  hot-water 
faucet  is  opened.  Pounding  may  be 
due  to  the  formation  of  steam  in  the 
water  back  and  its  sudden  condensa- 
tion as  it  enters  the  cooler  water  in  the 
boiler ;  steam  at  a  faucet  indicates  that 
the  boiler  supply  is  above  boiling  tem- 
perature. 

PROTECTION   OF  PIPES 

All  pipes  should  be  safe  from  frost. 
Small  water  pipes  freeze  quicker  than 
waste  pipes  and  sewers  which  carry 
water  more  or  less  warmed.  Latitude 
and  local  soil  and  cover  conditions 
vary  the  depth  to  which  frost  goes  into 
**«.  3j.— Bolter  connected  with  a  the 'ground.  A  fair  guide  for  the  lav- 
kitchen  range,  a  gas  heater,  and  a    •         y       .-,        -  n  ,  •  •     • 

furnace  mg  depth  ot  small  water  pipes  is  given 

in  Table  6. 


Table  6.— Loping  depth  of  small  water  pipes 


State 


Alabama 

Arkansas 

California... 

Colorado 

Connecticut 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 


Depth 

Feet 

Hto2 
l*to3 

2   to  4 

3    to  5 

4    to  5 

1    to  2 

!Jto2 

4    to« 

3*  to  6 

3J  to  5J 

5    to  6 

2}  to  4i 

State 


Kentucky 

Fnt 

2  to3i 
Hto2 
4l  to  (> 
4"  to  fi 

4  to  7 

5  to  9 
1J  to  2V 

3  to  5" 
5    to  7 

4  to  5* 
4    to  6 
3J  to  4* 

Louisiana 

Maine 

husetts 

Micnigan 

Minnesota.. 

ippi 

Missouri 

Montana... '. 

Nebraska 

New  Hampshire 

New  Jersey 

Depth 


State 


New  Mexico 

New  York 

North  Carolina 

North  Dakota 

Ohio... 

Pennsylvania 

Tennessee 

Texas 

Virginia 

Wisconsin 

Wyoming.. 

District  of  Columbia 


Depth 


to  3 
to6 
to  3 
to  9 
to5J 
to5J 
to  3 
l£to3 
2  to  3J 
5   to  7 
5   to6 
4 


At  spots  liable  to  be  caughi    by   frost  pipes  may  be  boxed   and 
surrounded  with  dry  shavings,  excelsior,  sawdust,  leaves,  chopped 
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straw,  charcoal,  granulated  cork,  pea  or  nut  size  coke,  or  mineral 
wool. 

Within  buildings  it  is  more  convenient  to  use  a  commercial  cover- 
ing of  wool  felt  or  hair  felt  lined  with  tar  paper.  These  coverings 
come  in  sizes  to  tit  different  pipes  and  fittings.  They  are  in  3-foot 
Lengths,  split  on  one  or  both  sides  to 
slip  over  the  pipe,  and  are  fastened 
with  wires  or  brass  bands.  Figure 
38  shows  two  widely  used  kinds. 
The  wool  felt  covering  for  £-inch 
pipe  costs  about  12  cents  per  foot. 
These  coverings  are  sometimes  used 
to  deaden  sound  and  to  do  away 
with  condensation  of  moisture  and 
drip  from  exposed  overhead  pipes. 
A  good  homemade  covering  is  a  tar- 
paper  lining  with  a  wrapping  of 
felt,  and  the  whole  jacketed  with 
canvas  pasted  or  wired  on  and  fin- 
ished  with  a  good  waterproof  paint. 

Old  automobile  tires  cut  in  long  narrow  strips  and  w7ound  spirally 
around  the  pipe  are  useful. 

The  insulation  of  hot-wTater  pipes  and  range  boilers  may  be  as- 
bestos cement  applied  in  plastic  form  or  a  commercial  covering  of 


Brass  Bond 

Fig.    38. — Two    pipe   coverings    for    pro- 
tecting indoor  water  pipes  from  frost 


Adjustable 

Steel  or  Copper 

Flange 


Calked  Joint 


Flashing 


OOft       A      \\.    Mid     I>    We    simple    <om  nu-i<i  :i  I 

fdapted  to  pitched  or  Hat   rooCa;  B  li  ;i  one-j>iece  all-lead   flange  and  i> 
k  a  cast  Iron   pipe  with     extended   lip  covering   the  t<>|»  of  th< 


Hashing  :  ('   is  ordi- 

flaabing    bent    over  and  «  m ik«-*i    into    the   nab; 

■tack  t<.  prevent  clomre  by  frost;  F  show* 

a  Hulxttantial  screw-pipe  roof  connection 


th    tin 
•w»  a  good  method  of  protecting  a  stack  t<.  prevent  cl< 


os;  magnesia,  or  plaster  of  Paris.    Cork,  hair  felt,  or  wool  felt 
lined  with  asbestos  paper  are  very  effective. 
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ROOF  CONNECTIONS 

Every  pipe  passing  through  a  roof  should  have  a  lead,  copper,  or 

galvanized  roofing  flange.     The  apron  of  the  flange  is  flashed  into 

the  roofing  and  the  neck  of 
the  flange  is  made  water-tight 
to  the  pipe  (J  to  12  inches  above 
the  roof  slope.  The  pipe  is 
usually  extended  12  to  18 
inches  above  the  roof,  the 
shorter  distance  being  prefer- 
able in  very  cold  climates 
where  the  bore  may  be  closed 
by  frost.  This  trouble  can  be 
overcome  by  surrounding  the 
pipe  with  1  inch  of  hair  felt  or 
wool  felt  to  completely  fill  the 
space  between  the  neck  of  the 
flange  and  the  pipe.  Figure 
39  shows  six  roof  connections. 
Lead  flanges  are  a  b  out  15 
inches  square  and  weigh  4 
pounds  per  square  foot  (about 
TV  inch  thick).  Copper  and 
galvanized  flashings  w  e  i  g  h 
about  1  pound  per  square  foot 
and  approximate  1/50  inch  in 
thickness.  Figures  40  and  41 
show    how    the    lead    collar    is 

placed  on  the  adjustable  roof  flange  and  beaten  or  calked  against 

the  pipe  to  make  a  water-tight 

joint. 

FLOOR  DRAINS 

Floor  drains  should  not  be 
installed  unless  there  is  actual 
need  and  frequent  use,  as  in  a 
creamery,  cannery,  slaughter- 
house, pump  room,  or  garage. 
A  deep-seal  trap  as  shown  in 
Figure  42  is  best. 

CARE  OF  PLUMBING 

Good,  well-cared-for  plumb- 
ing causes  little  trouble  or  ex- 
pense. Frozen  water  pipes  are 
a  prolific  source  of  trouble. 
Garbage,  rags,  newspapers, 
matches,  and  all  other  solids 
not  readily  soluble  in  water 
should  never  be  thrown  into 
water-closets  or  other  fixtures: 
grease  and  fats  should  not  be 
wasted  through  sink  outlets.     Solid  substances  clog  traps  and  pipes; 


Fn;.    40. — Dropping    the   lead    collar   upon    an 
adjustable  roof  flange 


Beating    clown    i lie    lead    collar 
make  a  water-tight  Joint 
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Fn;.  42. — A  typical  flooi 
drain  and  trap  with 
4  inch  water  seal 


neases  adhere  to  the  bore  and  gradually  close  it.  Even  the  wash* 
stand  trap  may  gather  soap,  grease,  hair,  and  lint  sufficient  to  stop 
it  completely.  After  using  a  plumbing  fixture,  especially  a  kitchen 
-.ink.  it  is  well  to  flush  the  trap  and  waste  with  clean  hot  water. 
Figure  43  shows  simple  tools  for  loosening  and  drawing  out  obstruc- 
tions other  than  solidified  grease.  If  a  trap 
and  the  pipe  leading  from  it  have  become 
solidly  packed  with  grease,  the  trap  should 
be  disconnected  at  the  slip  and  union  joints 
and  the  grease  should  be  dug  out  or  be 
1  out  with  a  stick.  If  a  trap  is  not 
fully  closed,  the  greasy  matter  may  be  burned 
out  with  a  strong  caustic  solvent,  of  which 
numerous  brands  are  on  the  market.  The  best 
ts  respectively  50  cents  in  1-pound  and  80 
cents  in  2-pound  cans,  and  the  maker's  direc- 
tion- for  safely  using  are  printed  on  the  container.  Caustic  potash 
(lye)  and  caustic  soda  are  widely  used.  Caustic  soda  is  less  effec- 
tive than  catistic  potash  because  it  unites  with  grease  to  form  hard 
soap  whereas  potash  forms  soft  soap.  Caustic  soda  costs  less — 
about    12  cents  per  pound  in  10-pound  pails — and  constitutes  most 

of  the   ordinary   commer- 
cial lyes. 

Chemicals  of  the  char- 
acter described  generate 
much  heat,  making  them 
useful  to  thaw  frozen 
pipes.  Large  quantities 
should  not  be  used  in  or 
about  plumbing  because  of 
the  expense  and  the  pos- 
sible injury  to  pipes  and 
fixtures.  The  chemical 
should  be  kept  where  chil- 
dren can  not  get  it.  The 
best  use  of  drain-pipe  sol- 
vents is  as  an  occasional 
aid  in  keeping  traps  and 
pipes  free  and  clean.  Sev- 
eral time-  n  year, or  when- 
ever the  waste  water  be- 
gins to  run  away  slowly, 
the  pipe  should  be  well 
(lushed  with  boiling  hot 
water  to  soften  the  grease. 
This  should  he  followed 
with  a  strong  solution  of 
the  chemical,  and  a  half 
hour  later  the  pipe  should 
he  flushed  thoroughly  with  clear  hoiling  hot  water.  In  this  wav  little 
injury  i>  done  t«.  the  pipes  n n< I  much  of  the  grease  will  have 
d  or  washed  away.  If  not  successful  at  first,  the 
tumid  he  repeated.  A  quantity  of  the  chemical  should  be 
dissolved  in  2  quarti  of  cold  water  in  a  targe  pail,  the  solution  being 


impl 


appliance*    f<>r    the    <nre   of 
plumbing 
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well  stirred  and  poured  through  a  runnel  directly  into  the  pipe.  The 
face,  hands,  clothing,  or  an  open  flame  (in  confined  space)  should  not 
come  in  contact  with  the  chemical  or  its  fumes. 

All  fixtures  should  be  cleaned  daily.  Xo  sharp  or  pointed  utensil. 
Bandpaper,  coarse,  gritty  powder,  scouring  soap,  oil,  acid,  or  acid 
preparation  should  be  used  because  they  tend  to  injure  the  thin  shiny 
glaze,  literally  the  skin  of  enameled  and  vitreous  wares.  The  treat- 
ment should  be  much  the  same  as  with  table  Crockery,  relying 
mainly  on  soap  and  hot  water.  As  needed  a  very  fine  specially  pre- 
pared cleaning  powder  costing  25  cents  for  1 -pound  cans  may  be 
used  to  remove  grime  and  stains.  A  small  quantity  of  the  powder 
should  be  sifted  on  a  damp  cloth  and  the  fixture  be  wiped  out  or 
lightly  scoured,  and  rinsed  with  clean,  warm  water.  A  little 
kerosene  on  a  cloth  is  sometimes  used  to  remove  paint  and  grease. 
Soap,  water,  and  a  brush  are  sufficient  ordinarily  for  cleaning  water- 
closets.  If  a  vitreous  bowl  has  become  badly  incrusted,  discolored, 
and  foul  smelling,  a  small  quantity  of  chemical  closet  cleaner  may 
be  sifted  into  the  water  in  the  trap,  be  allowed  to  stand  several 
hours  and  then  be  flushed  away.  Figure  43  shows  the  method  of 
applying  the  cleaner,  which  reaches  and  thoroughly  cleans  the  in- 
accessible parts  of  the  trap. 

Faucets  should  never  be  jammed.  If  they  drip  after  moderate 
pressure  on  the  handle,  it  is  because  they  need  new  washers.  Wash- 
ers are  small  round  disks  about  J  inch  thick;  those  of  asbestos  and 
rubber  or  fiber  composition  have  largely  replaced  leather  and  are 
suitable  for  both  hot  and  cold  faucets.  They  cost  little  and  are  easy 
to  put  in  after  the  water  has  been  shut  off.  The  operation  is  as 
follows:  With  a  monkey  wrench  unscrew  the  cap  nut  over  the 
stem  packing  at  the  top  of  the  body  of  the  faucet:  take  hold  of 
the  handle  and  turn  it  to  the  left  to  unscrew  and  to  remove  the 
stem  from  the  body:  with  a  small  screw  driver  unscrew  the  washer 
screw  at  the  bottom  of  the  stem:  replace  the  worn  washer  with  a 
new  one  and  replace  the  stem  and  cap  nut.  In  making  repairs  of 
this  kind  it  is  a  great  convenience  to  have  wheel  handle  valves 
installed  on  the  fixture  supply  pipes  just  below  the  fixture  as  shown 
in  Figure  22. 

Small  water  pipes  closed  by  rust  or  other  obstruction  are  more 
or  less  successfully  opened  by  pushing  a  steel  wire  through,  flush- 
ing with  a  powerful  pump,  forcing  muriatic  acid  through,  or  using 
a  swab  or  wire  brush  attached  to  a  small,  flexible  brass  or  steel  rod. 
In  long  lines,  the  pipe  may  be  opened  at  intervals  and  the  cleaning 
be  done  section  by  section.  If  these  remedies  fail,  the  pipe  should 
be  taken  up,  cleaned,  and  relaid,  or  be  replaced  with  new  pipe. 

Publications  of  interest  in  connection  with  this  bulletin  and  mailed 
free  on  request  by  the  United  States  Department  of  Agriculture  are 
as  follows : 

Farmers'  Bulletin  904,  Fire  Prevention  and  Fighting  on  the  Farm. 

Farmers'  Bulletin  976,  Cooling  Milk  and  Cream  on  the  Farm. 

Farmers'  Bulletin  1099,  Home  Laundering. 

Farmers'  Bulletin  1132.  Planning  the  Farmstead. 

Farmers'  Bulletin  1180,  House  Cleaning  Made  Easy. 

Farmers'  Bulletin  1227,  Sewage  and  Sewerage  of  Farm  Homes. 

Farmers'  Bulletin  1279,  Plain  Concrete  for  Farm  Use. 

Yearbook  Separate  824,  Securing  a  Dry  Cellar. 
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k  DEFINITE  RECORD  of  expenditures  and  re- 
'■**-  ceipts  is  one  of  the  greatest  needs  of  many 
poultry  keepers. 

This  bulletin  gives  a  simple  system  of  keeping 
poultry  accounts  adapted  either  for  a  small  flock  or 
for  a  large  poultry  farm. 

Combined  with  this  system  of  accounting  is  a  de- 
tailed statement  of  expenditures  and  receipts  and  an 
inventory  of  the  necessary  equipment  for  operating 
a  1,500-hen  commercial  poultry  farm. 

The  records  advised  are  simple,  consisting  of  a 
monthly  statement  sheet,  a  yearly  summary  sheet, 
an  inventory  sheet,  a  balance  sheet,  and  a  daily  egg 
record. 

This  bulletin  is  a  revision  of  Bureau  of  Animal 
Industry  Circular  176,  a  System  of  Poultry  Ac- 
counting. 


Washington,  D.  C.  June,  1924 
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IMPORTANCE  OF  KEEPING  RECORDS 

fj  NE  of  the  greatest  needs  of  most  poultry  keepers  is  a  definite  record 
^^  of  expenditures  and  receipts.  This  is  necessary  to  determine 
the  extent  of  success  or  failure  that  is  being  made  in  the  poultry 
work.  A  simple  system  is  given  in  this  bulletin  by  which  the  neces- 
sary records  can  be  easily  maintained.  This  same  system  may  be 
used  either  by  the  poultry  keeper  who  has  only  a  small  flock  or  by 
the  commercial  poultryman.  A  study  of  these  records  will  enable 
the  poultryman  to  determine  which  parts  of  the  operation  of  the 
farm  are  profitable  and  where  the  costs  are  excessive.  The  actual 
equipment  necessary  and  the  amount  of  feed  required  for  the  opera- 
tion of  a  commercial  poultry  farm  are  also  given,  thus  combining 
the  showing  of  poultry  accounting  with  data  covering  the  operation 
and  equipment  of  an  average  commercial  poultry  plant  of  about 
1,500  laying  hens. 

The  blanks  suggested  for  keeping  the  records  are  simple  and 
practically  self-explanatory.  They  are  estimated  on  a  basis  of  a 
1 ,600  laying-hen  plant,  assuming  that  the  owner,  with  the  assistance 
of  his  family,  can  do  the  entire  work  on  a  plant  of  this  kind  except 
(luring  the  spring,  when  $120  is  allowed  for  extra  labor.  The  owner's 
dwelling  ana  the  land  are  not  included  in  these  records,  as  these  items 
are  such  variable  factors.  From  20  to  25  acres  is  a  desirable  size  for 
I  ]..-,()( j-lu-n  poultry  farm,  although  some  successful  farms  of  this 
capacity  have  onlv  from  6  to  12  acres.  It  is  estimated  that  the  flock 
of  1 ,600  fowls  will  consist  of  1,000  pullets  and  500  yearling  hens  or 
bn-rders.  To  miintain  this  flock,  4,000  eggs  would  De  required,  out 
of  which  2,600  <hi<ks  should  be  hatched,  and  allowing  that  500  will 
die  or  be  colled  before  market  age.  The  remaining  2,000  should  be 
I,  half  (1,000)  being  cockerels,  which  will  be  sold  as  broilers, 
leaving  1,000  pullets  to  put  in  the  laying  pens  each  year. 

NECESSARY  BLANKS  AND  FORMS 

Thr  different  blanks  or  forms  necessary  to  keep  the  records  are  the 

following:  Monthly  summary  sheet,  yearly  summary  sheet,  inven- 

fttemenl  sheet,  Mid  egg  record.     A  sample  sheet  of  each 

kind  lias  been  filled  out  for  guidance,  except  in  the  case  of  the  egg 
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record,  which  is  given  in  blank.  These  forms  or  blanks  can  be  ruled 
off  on  ordinary  loose  sheets  of  paper  or  in  a  blank  book.  The  latter 
plan  will  usually  be  found  more  desirable,  as  it  prevents  the  different 
sheets  from  becoming  scattered.  When  separate  sheets  are  used 
they  should  be,  for  convenience,  not  less  than  8  by  10  inches.  When 
a  blank  book  is  used  one  page  can  be  used  as  the  debit  side  of  the 
sheet  and  the  opposite  page  as  the  credit  side,  which  will  allow  the 
use  of  a  small-sized  book. 

The  inventory  sheet  should  be  used  at  the  beginning  of  each  year. 
The  sheet  shown  is  filled  in  for  a  new  farm,  the  buildings  and  equip- 
ment being  estimated  at  the  cost  price.  In  succeeding  inventories 
a  deterioration  of  5  per  cent  is  allowed  on  buildings,  10  per  cent  on 
incubators  and  equipment,  and  15  per  cent  on  automobile,  which 
depreciation  is  included  in  the  statement  sheet.  The  statement 
sheet  shows  the  actual  status  of  the  operation  of  the  farm  for  the 
year.  An  incubation  record  should  also  oe  kept,  showing  the  number 
of  eggs  set,  the  candling  tests  on  the  seventh  and  fourteenth  days,  and 
the  total  number  of  chicks  hatched. 

A  simple  egg  record  for  the  year  is  also  given  in  blank.  It  is 
desirable  to  keep  a  record  of  this  kind  in  each  house  or  pen,  which 
is  also  quite  helpful  in  improving  the  efficiency  of  the  nock.  The 
average  production  of  the  flock  during  the  month  is  figured  by 
adding  the  number  of  hens  at  the  beginning  of  the  month  to  the 
number  at  the  end  of  the  month  and  dividing  this  by  2,  giving  the 
approximate  number  of  hens  kept  during  the  month.  The  average 
production  will  then  be  this  number  of  hens  divided  into  the  total 
eggproduction  for  the  period. 

When  only  a  small  flock  is  kept,  all  eggs  and  chickens  used  at  home 
should  be  credited  to  the  flock  at  regular  market  value.  This  may 
also  be  done  on  a  large  poultry  farm,  although  such  items  will  only 
slightly  affect  the  totals,  and  in  many  cases  poultrymen  merely  figure 
that  tne  poultry  and  eggs  are  a  part  of  their  living  and  do  not  con- 
sider it  sufficiently  important  to  keep  a  record  of  these  products. 

SAMPLE  STATEMENTS 

The  following  statements  have  been  drawn  up  for  White  Leghorn 
fowls,  in  which  the  mortality  of  laying  hens  will  be  about  12  per 
cent  for  the  year.  Each  hen  will  consume  approximately  64  pounds 
of  feed  in  one  year;  19.5  pounds  of  feed  are  allowed  to  grow  a  Leghorn 
pullet  to  September  1,  in  addition  to  6  pounds  of  feed  allowed  for  the 
cockerels,  to  be  marketed  when  they  weigh  li  pounds.  The  selling 
price  of  the  cockerels  in  June  was  41  cents  per  pound  and  31.2  cents 
per  pound  was  received  for  those  sold  in  July. 

The  prices  paid  for  feed  and  those  received  for  products  will  vary 
in  each  section  and  in  different  years.  Those  given  here  are  for 
1922.  The  price  of  the  ration  for  the  laying  nens  is  figured  at 
$2.08  per  100  pounds,  while  the  growing  feed  for  the  chicks,  other 
than  the  small  baby-chick  feed,  is  figured  at  $2.25  per  100  pounds. 
It  is  estimated  that  100  eggs  set  will  average  to  produce  62  good 
chickens.  An  average  yearly  production  of  about  131.5  eggs  per  hen 
is  estimated,  including  both  pullets  and  yearlings,  one-third  of  the 
fowls  being  yearling  liens.  The  average  price  of  eggs,  based  on 
monthly  sales,  was  40.5  cents. 
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MONTHLY  SUMMARY  SHEET 


Date 
(1922) 

Item 

Feed 

Miscel- 
laneous 

Equip- 
ment 

Total 

March  1 

2,285  pounds  chick  feed 

$80.00 
10.50 
9.00 
18.00 
8.00 
8.75 
21.25 
18.00 

$80  00 

1 

500  pounds  wheat 

10.50 

500  pounds  oats 

9.00 

1 ,000  pounds  corn. . 

18.00 

8 

500  pounds  bran _ . 

8.00 

500  pounds  middlings. 

8.75 

21.25 

1,000  pounds  corn  meal 

18  00 

10 

2  tons  coal 

$30.00 
5.00 

30.00 

12 

5  00 

15 

10.50 
9.00 

18.00 
3.20 
3.50 

13.85 
7.20 

10  50 

500  pounds  oats 

9.00 

1 ,000  pounds  corn 

18.00 

22 

200  pounds  bran 

3.20 

200  pounds  middlings 

3.50 

332  pounds  mea  t  scrap 

13.85 

400  pounds  corn  meal 

7.20 

25 

2,800  egg  cartons 

30.00 
15.00 

30  00 

25 

Express 

15.00 

25 

Lumber 

$50.00 

50.00 

29 

Labor 

120.00 

120.00 

Total 

238.75 

200.00 

50.00 

488  75 

Date 

Item 

Market 
eggs 

Hatching 
eggs 

Market 
poultry 

Breeding 
stock' 

Total 

March  1 

430  dozen  eggs 

$137. 60 
137.60 

$137  60 

8 

430  dozen  eggs 

137  60 

10 

1,000  eggs 

$100.00 

100  00 

15 

240  dozen  eggs. 

76.80 
137.60 

76  80 

22 

430dozeneggs 

137  60 

25 

1,000  eggs 

100.00 

100.00 

30 

1,500  chicks 

$375.66 

375  00 

Total 

489.60 

200.00 

375.00 

1,064.60 

INVENTORY 


Item 

Inventory  Jan.  1, 
1922 

Inventory  Jan.  1, 
1923 

Number 

Value 

Number 

Value 

Buildings: 

Laying  houses,  each  20  by  120  feet  (capacity,  1,500  hens).. 
Colony  brooder  houses,  each  10  by  15  feet  (total  capacity 
2,500  chicks) _ 

2 

8 
4 

1 
1 

$2, 500. 00 

800.00 
400.00 
370.50 
300.00 

2 

8 
4 
1 

1 

$2,375.00 
760  00 

ng  houses  (also  for  cockerels),  10  by  15  feet 

380.00 

Oarage  and  feed  house,  20  by  40  feet 

351.97 

Fattening  house  and  feed  room,  18  by  36  feet 

285  00 

Total 

4, 370.  50 

4,151.97 

Equipment: 

Mammoth  incubator  (3,000  egg  capacity) 

1 

500.00 

470.00 
240.00 

1 

450.00 

Miscellaneous  equipment— feed  hoppers,  wire  fencing, 
water  fountains,  tools,  wheelbarrow,  pails,  egg  boxes, 
crates,  etc 

423.00 

Large  brooder  stoves  for  growing  houses,  at  $30  each 

8 

8 

216.00 

Total 

1,210.00 
600.00 

1  089  00 

Autotruck 

1 

1 

510  00 

Stock: 

Pullets,  about  9  months  old,  at  $3 

985 
485 
40 

2,955.00 
970.00 
200.00 

985 
485 
40 

2,955.00 
970.00 

Yearling  hens  for  breeders,  at  $2 

Cockerels  for  breeders,  at  $5 

200.00 

Total 

4,1*01 

4, 125. 00 

ConsuniaM.-  HpoBaK 

Feed  on  hand .tons.. 

4 

60.00 

1ft 

60.00 

Grand  total . , 

10, 365.  50 

9, 935.  97 

Decrease 

429.53 

~ ~ — "—" "— —" 
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STATEMENT  SHEET 


Item 

Dr. 

Cr. 

Balance 

Value  of  inventory  Jan.  1, 1922 

$10, 365.  50 

621.93 
4, 052.  43 

Interest  at  6  per  cent  on  capital  invested  not  including  dwelling  or 

Expenditures  during  1922 

$9, 935.  97 
8,  591.  88 

Receipts  during  1923 .-. 

Total 

15, 039.  86 

18,  527.  85 

$3, 487. 9 

YEARLY  EGG  RECORD 


Day  of  month 

ts 
S 

I 

>> 

1 

2 

I 
< 

>> 

S3 

1 

1 

q 

< 

I 

| 

i 

1 
o 

o 

O 

I 

1 

a 

1 

2 

3        

4    .            

5             

6           

7                 

8             

9                      

10                    . 

11                        

12                      ..i 

13                        

14 

15                         

16                  

17                    

18                         

19 

20 

21 

22 

23 

24 

25                             

26 

27                             

28 

29 

30 

31 

Total  ... 

Average  number  of 

Average  egg  produc- 
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SAVING  LIVESTOCK 
FROM  STARVATION 

ON  SOUTHWESTERN 
RANGES 


GATTLE  AND  SHEEP  on  Southwestern  ranges  are 
subject  to  severe  losses  from  starvation  dur- 
ing forage  shortage  caused  by  the  ever-recurring 
droughts.  To  be  prepared  for  these  conditions  by 
the  establishment  of  range  methods  which  anticipate 
them  is  essential. 

Proper  stocking,  reserving  part  of  the  range  for 
the  critical  period  in  every  year,  providing  ade- 
quate water,  close  culling  and  other  adjustments  in 
the  herd,  supplemental  feeding,  and  the  giving  of 
proper  care  and  attention  are  practices  which  should 
be  followed.  These  measures  may  cause  a  decrease 
in  the  herd  and  an  increase  in  the  cost  per  head,  but 
the  final  results  will  be  profitable  because  of  fewer 
losses,  a  higher  percentage  of  calves  and  lambs,  in- 
creased quality  and  enhanced  value  of  the  animals, 
and  better  financial  credit.  The  livestock  industry 
will  thus  be  placed  on  a  more  stable  and  a  more 
profitable  basis. 

The  practices  herein  recommended  are  based 
upon  study  and  experience  and  should  prove  helpful 
to  those  engaged  in  livestock  production  in  the 
Southwest. 


Washington,  D.  C.  December,   1924 
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EFFECT  OF  ERRATIC  RAINFALL  ON  LIVESTOCK  PRODUCTION 

THE    SOUTHWEST,   including  western   Texas,   New   Mexico, 
Arizona,  parts  of  southern  California  and  southern  Nevada, 

constitutes  one  of  the  important  cattle  and  sheep  producing 
sections  of  the  United  States.  Because  of  the  low  rainfall  the  region 
is  not  well  suited,  without  irrigation,  to  the  raising  of  farm  crops, 
hut  much  of  the  land  produces  excellent  native  pasturage.  The  cli- 
mate in  general  is  so  mild  that  livestock  require  no  protection  from 
winter  weather,  and  it  is  the  usual  practice  to  graze  them  on  the 
range  throughout  the  year.  The  cost  of  production  is  therefore 
normally  lower  than  in  the  sections  where  long  winter  feeding  is 

:iry. 
The  region  would  be  almost  ideal  for  livestock  raising  were  it  not 
for  tin  insufficiency  of  forage  in  times  of  drought.  With  live- 
stock production  principally  on  a  yearlong  range  basis,  when  there 
is  a  shortage  of  range  feed  the  number  of  animals  lost  is  sometimes 
appalling.  The  sorcalled  die-offs  are  often  25  to  50  per  cent  of  all 
the  cattle  and  include   many  sheep.     Adverse  climatic  conditions 

not  infrequently  necessitated  the  moving  of  thousands  of  live- 
stock t<»  regions  where  feed  and  water  were  available  in  order  t<> 
avoid  i  total  loss.  As  losses  occur  largely  in  the  breeding  herds  sind 
affect  the  producing  end  of  the  industry,  several  years  are  usually 
required  tor  recovery  from  t lie  setbacks. 

REDUCTION  IN  CALF  AND  LAMB  CROPS  FOLLOWS  FORAGE  SHORTAGE 

Because  of  open  winters  the  Southwest  is  suited  for  the  production 
of  young  stock:  lack  of  proper  forage,  however,  for  bringing  them 
to  maturity  necessitates  tneir  early  disposal,  and  the  livestock  indus- 
try should  be  upon  that  basis.    Maximum  crops  of  calves  and  lambs 
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are  of  prime  importance,  and  these  crops  are  both  heavily  reduced 
by  adverse  conditions.  As  the  death  rate  is  greatest  among  cows 
heavy  with  calf  and  among  ewes  about  to  lamb,  the  loss  of  a  cow 
or  ewe  usually  means  also  the  loss  of  a  calf  or  a  lamb.  When  range 
conditions  are  bad,  poor  cows  or  poor  ewes  are  often  not  able  to  pro- 
vide adequate  nourishment  for  their  young,  and  the  mortality  rate 
in  offspring  is  unusually  high  after  calving  or  lambing.  Frequently 
cows  with  young  calves  are  in  such  a  poor  condition  in  the  spring  and 
summer  that  they  do  not  breed,  and  consequently  calve  only  every 
other  year.  The  low  average  annual  calf  crop  in"  the  Southwest  is 
largely  a  result  of  this  situation. 

SERIOUS   LOSSES   RESULT   FROM   POOR   CONDITION   OF   LIVESTOCK 

Young  animals  are  stunted  by  these  unfavorable  range  conditions, 
and  this  further  reduces  the  income  from  the  livestock  business. 
Calves  or  lambs  that  are  undernourished  the  first  few  months  of 
their  lives  do  not  make  average  weight  at  time  of  weaning  or  of 
sale.  Cattle  less  than  4  years  of  age  are  commonly  very  much  under 
the  average  weight  of  their  respective  age  classes  farther  north,  re- 
sulting in  lower  prices  being  paid  and  in  heavy  "  cut  backs  "  being 
made  by  purchasers. 

The  poor  or  emaciated  condition  of  livestock  frequently  con- 
tributes to  losses  from  other  causes.  Ordinarily  the  number  of 
calves  killed  by  coyotes  on  the  range  is  small,  but  these  losses  in- 
crease when  the  mother  cows  are  too  weak  to  protect  their  young. 
The  mortality  from  poisonous  plants  is  invariably  heaviest  when 
livestock  are  hungry  or  when  the  range  is  closely  grazed.  Many 
poisonous  species  are  among  the  earliest  plants  to  make  their  ap- 
pearance in  the  spring;  and,  if  the  supply  of  feed  is  short,  livestock 
are  attracted  to  them  more  than  they  otherwise  would  be. 

Animals  in  a  weakened  condition  are  naturally  less  resistant  to 
many  diseases  and  to  the  infestation  of  such  pests  as  lice  and  ear 
ticks.  Outbreaks  of  scabies  are  usually  more  severe  when  stock  are 
poor.  Dipping  or  other  treatment  is  an  added  expense,  and  losses 
result  from  the  additional  handling  that  becomes  necessary.  Many 
weak  cows  are  lost  in  boggy  places  about  springs  and  watering 
places  and  along  streams  where  cattle  drink. 

Success  and  stability  in  the  range-livestock  business  depend 
largely  upon  what  can  be  done  to  minimize  these  losses.  Any  solu- 
tion of  the  difficulties  must  deal  primarily  with  the  problem  of  pro- 
viding more  range  forage,  sufficient  supplemental  feed,  and  an  ad- 
equate supply  of  water  to  meet  the  needs  of  the  animals  carried 
through  the  critical  periods.  As  livestock  in  this  region  are  de- 
pendent mainly  upon  range  forage  during  the  entire  year,  a  more 
conservative  range  use  is  of  first  importance.  Other  measures,  how- 
ever, like  the  providing  of  supplemental  feed  and  the  better  hand- 
ling of  the  livestock   will  help   to   improve  conditions    (fig.    1). 

OCCURRENCE   OF   DROUGHT   AND   EFFECT   ON   CARRYING   CAPACITY 

Droughts  of  3  or  4  years  duration  may  occur  in  the  South- 
west in  each  cycle  of  approximately  8  to  10  years.  In  addi- 
tion, droughts  of  less  severity  frequently  occur  at  irregular  inter- 
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vals  within  these  cycles.  During  these  times  the  forage  on  the 
range  may  be  materially  reduced  below  that  produced  in  average 
3.  The  amount  of  this  variation  will  depend  upon  the  locality 
and  the  duration  of  the  drought.  On  the  lower  semidesert  ranges 
the  supply  may  be  50  per  cent  or  less  of  the  carrying  capacity  in 
average  years.  From  that  extreme  it  varies  from  10  to  25  per  cent 
reduction  in  the  higher  ranges,  where  the  annual  precipitation  has 
less  fluctuation.  If,  at  t lie  time  of  one  of  these  droughts,  the  ranges 
are  stocked  on  the  basis  of  a  full  use  of  the  forage  available  in  an 
average  year,  the  losses  are  liable  to  be  extremely  heavy. 

Besides  these  frequent  extended  droughts,  there  may  be  a  criti- 
cal period  in  any  year  when  the  dry  forage  is  low  in  nutritive  value 
or  when  spring  rains  are  scanty  or  lacking.  This  period  extends 
from  March  until  the  summer  rainy  season,  usually  about  the  middle 
of  July.     Livestock  are  then  in  their  poorest  condition,  and  unless 


i'i'..  l.     Grade  Bereford  cattle  on  the  range  in  the  Southwest     More  conservative  stock- 
ing of  th<-  range,  more  libera]  us.'  «>f  supplemental  feeds,  adequate  water,  and  better 
■re  essentia]   to   the   welfare  of  the  stock   industry-   in   the   Southwest.     Otherwise 
valuable    breeding    herds    will    sustain    heavy    losses    or    he    entirely    sacrificed    in    time 
of  droughl 

measures  are  taken  to  meet  this  situation  there  are  usually  some 


Undents,  especially  prairie  dogs,  do  considerable  damage  and  ma- 
terially reduce  the  carrying  capacity  of  many  southwestern  ranges. 
This  effect  is  most  serious  in  periods  of  drought  when  every  blade 
is  Deeded  by  livestock.    Systematic  campaigns  for  their 
extermination  have  proven  effective  in  their  control. 

DANGERS  OF  OVERSTOCKING 

v  practice  that  results  in  the  presence  of  more  livestock  on  the 
range  than  the  available  forage  crop  will  support  is  precarious. 
If  there  is  dependence  upon  range  throughout  the  year  it  is  obvious 

overstocking  will  result  in  a  shortage  of  range  i'wd  toward  the 
end  of  the  grazing  year,  with  consequent  starvation.  Stocking  a 
range  on  the  bans  of  the  available  forage  will  do  much  to  minimize 
the  heavy  losses  in  the  Soul hwest 

t'  normal  rainfall  overstocking  may  result  from 
any  one  of  ;>  number  of  causes.  Very  often  stockmen  are  apt  to  over- 
estimate the  carrying  capacity  because  of  a  lack  of  knowledge  of 
what  the  ranse  will  support  or  because  of  a  failure  to  take  into  con- 
aideration  all  of  the  factors  involved.    Where  land  tenure  is  uncer- 
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him.  ;i ■-.  on  the  unreserved  public  domain,  and  p<  n  of  the  i 

i    largely  dependent  upon  such  heavy  use  thai  other  stockmen  arc 

ged  From  attempt  ing  to  u  1 1  ll .  o  ei  to<  b  llful.     1 1 

tockmen  are    omet  ime    inclined  to  overstock  their 

mi  effort  to  up  I'm  e  product  ion    (  h\  the  other  hand,  if 

price     prevail,    tockmen   may  attempt    t>  r    alable 

animals  for  i  bigner  market,  with   inevitable  overloading  of  the 

In  ufficient  water  on    ome  area    ha    often  cau  ed  over  tock 

The  de  eri  ranges  of  the  Southwest  are  often  overgrazed  bee 
of  the  lack  of  an  adequate!  s>-fcm  of  control.    M;m\  i>:nni..  of  sheep 
are  dependent  upon  tin-  <■  jmw    Cor  winter  grazing.    Since  there  are 

no  mciiii    \>y  vvliidi  tin  in  l>c  Ix'ld  intact  through  the    lini 

mer  month  .  they  are  often  u  '-'l  by  others  during  this  period  A  I 
re  nit.  there  i  little  feed  left  when  the  sheep  return  in  the  fall,  and 
nnk  winter  raim  and  other  favorable  climatic  conditions  produce 
an  abundant  growth  of  annua]  plants,  overgrazing  and  a    be 


"^% 


dlj  depleted  bjr  overgrazing  and  drought     <».., 
adjustment)    tnu  I    bi    made   In    ""•  Dumber  <>i    tlvettoch    (<•   meel    condlti 

1,1  on  Hi«-  i 

of  feed  will  i  urely  follow.  On  many  of  the  winter  range  conditions 
are  not  favorable  for  this  product  ion,  and  dependence  must  be  placed 
on  the  clc  ized  herbage  produced  the  preceding  summer. 

The  continued  overstocking  of  the  range  invariably   result     in 
depletion  of  valuable  forage  plants  and  in  b  reduction  of  the  carrjj 
(fig,  2).    AJtnough  tliis  decline  i    a  ually  gradual,  it 
often  occun  at  a  rate  fs  ter  than  is  realized  by  the  u  er  .    To  allow 
numbers  to  continue  grazing  after  range  deterioration  has 
begun  endangei    the  entire  herd.    ( Jorrect  determmat  ion  of  the  carry 
ing  capacity  and  stocking  within  the  limits  of  that  capacity  are 
•  i;.i  to  the  permanent  welfare  of  the  indu  : 

RANGE  8HOULD  BE  STOCKED  CONSERVATIVELY 

'II m-  rate  of    locking  in  avw  i    should  always  be  i 

even  to  the  extent  of  leaving  unused  LO  to  18  per  cent  of  the 


►alatable  herbage  of  the  important  range  plants.     It  is  advi  able  to 

of  that  amount  of  forage  each  \r  in  order  to 

i di    margin  available  to  meet  unforeseen  climatic  conditions. 

and  to  avoid  the  risk  of  bringing  about  a  gradual  deterioration  of 
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Tlnj  situation  on  the  open  range  of  the  public  domain  can  be 
remedied  only  by  such  a  systematic  regulation  of  its  use  as  will  per- 
mit more  secure  tenure,  make  lighter  stocking  possible,  and  provide 
for  the  reservation  of  areas  for  critical  periods  by  fencing  or  other 
means. 

Safeguarding  against  possible  losses  that  might  result  from  carry- 
ing over  of  salable  livestock  for  a  higher  market,  or  from  carrying 
through  a  few  more  head  than  the  range  will  properly  support,  rests 
wholly  with  the  owner.  It  is  best  to  be  on  the  safe  side  and  dispose 
of  surplus  animals  even  on  a  low  market. 

STEPS  TO  PREVENT  STARVATION  LOSS  AMONG  CATTLE 

The  successful  continuation  of  cattle  production  in  the  Southwest 
depends  upon  something  being  done  to  lessen  the  effects  of  drought. 
Years  of  experience  and  careful  study  have  shown  that  the  business 
may  be  so  organized  that  many  of  the  undesirable  features  will  be 
eliminated.     The  available  measures  which  should  be  followed  are: 


I  d  feed  on  a  well-managed  range.     An  ample  supply  of  range  forage  through- 

out tli*-  year  is  the  first  requisite  if  livestock  losses  from  starvation  are  to  he  avoided 

|  1  )  Limit  breeding  cattle  to  range  capacity  in  poor  years;  (2)  cull 
tli.'  breeding  herd:  (3)  wean  calves  early;  (4)  reserve  part  of  range 
for  annual  critical  period;  (5)  develop  adequate  watering  facilities; 
(Co  provide  feed  to  supplement  grazing;  (7)  give  proper  care  and 
ntion  to  the  cattle. 

LIMIT  BREEDING  CATTLE  TO  RANGE  CAPACITY  IN  POOR  YEARS 

The  first  step  in  reducing  the  loss  from  drought  is  to  adjust  the 
Dumber  of  animals  to  the  carrying  capacity  of  the  range  during  the 
critical  period*  i  tig.  3).  In  other  words,  there  should  be  a  means  of 
providing  variation  in  the  number  of  cattle  on  the  range  in  accord- 
ani  »•  with  the  amount  of  forage  produced  in  various  years.  As  the 
Souti  primarily  a  breeding  section  and  as  breeding  cows  are 

difficult  t<>  dispose  of  on  short  notice,  this  variation  is  not  possible 
if  the  range  is  fully  stocked  with  this  class  of  animals.  To  meet  the 
situation  on  the.  breeding  range*  therefore,  the  number  of  cows  in  the 
breeding  herd  should  icted  to  what  t he  range  will  carry  in 

pool 

That  plan  will  provide  sufficient  r;mLrc  for  the  breeding  herd  at 
all  times  except  during  rery  severe  drought,  when  supplemental 
feed  is  necessary,  hut  will,  of  course,  result  in  some  surplus  forage 
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in  good  years.  This  surplus  feed  may  often  be  utilized  profitably 
by  holding  over  or  buying  young  steers  or  occasionally  heifers. 
Such  stock  can  be  moved  readily,  and  if  sold  while  in  good  condi- 
tion they  usually  find  a  fair  market.  The  age,  number,  and  class 
of  such  cattle  to  be  carried  will  depend  upon  the  character  and 
amount  of  range  pasturage  not  needed  for  the  breeding  cows  and 
upon  the  state  of  the  market.  The  success  of  this  plan,  of  course, 
is  contingent  upon  disposing  of  the  surplus  animals  as  soon  as  a 
shortage  in  range  forage  for  the  breeding  herd  is  imminent,  and 
no  attempt  should  be  made  to  hold  the  surplus  cattle  for  a  better 
price  or  for  improved  range  conditions.  It  is  far  better  to  sacrifice 
some  of  the  surplus  than  to  run  the  risk  of  heavy  losses  taking  place 
among  the  breeding  animals. 

CULL  THE   BREEDING  HERD 

Old  cows  and  weaklings  should  be  culled  from  the  herd  and  dis- 
posed of  in  the  fall  of  each  year.  When  a  cow  on  the  southwestern 
ranges  reaches  10  years  of  age  she  has  past  her  best  breeding  period 
and  her  ability  to  rustle  for  feed  on  the  range  has  materially  dimin- 
ished. Usually  by  that  time  her  teeth  have  become  worn  down  or 
some  of  them  have  been  lost.  If  she  is  left  on  the  range,  there  is 
great  danger  of  her  dying  or  requiring  extra  feed  and  care,  particu- 
larly in  a  dry  year.  Such  cows  are  becoming  much  less  salable  all 
the  time.  It  is  therefore  a  desirable  practice  to  dispose  of  these 
animals  and  replace  them  with  vigorous  young  heifers.  Some  cows 
under  10  years  appear  to  have  weaker  constitutions  than  the  average 
animal  and  are  less  able  to  rustle  for  themselves  on  the  range. 
Whenever  such  animals  are  detected  they  should  be  sold. 

WEAN    CALVES    EARLY 

It  is  the  general  practice  in  the  Southwest  to  allow  calves  to 
follow  their  mothers  until  they  are  weaned  naturally  or  sold.  Obvi- 
ously a  cow  will  not  do  so  well  on  the  range  when  suckling  a  calf 
as  when  she  has  only  herself  to  provide  for.  Ordinarily  a  calf  will 
not  make  much  growth  during  the  winter  and  spring  if  its  mother 
is  not  in  good  condition ;  in  fact,  the  calf  is  benefited  if  it  is  weaned 
in  the  fall  and  placed  on  good  grass  range  with  a  small  ration  of 
cottonseed  cake  or  other  concentrated  feed.  If  the  calves  are  weaned 
at  6  to  8  months  of  age,  fewer  of  the  cows  will  require  additional 
care  or  feed  than  would  otherwise  be  necessary  in  order  to  avoid 
loss.  In  a  feed  emergency  these  weanling  calves  should  be  marketed 
immediately. 

If  calves  are  weaned  at  6  to  8  months  (fig.  4)  and  placed  on  good 
pasture,  they  will  require  three-fourths  to  1  pound  of  cottonseed 
cake  per  day  to  insure  fair  growth.  Calves  weaned  under  6  months 
of  age  should  be  fed  a  small  ration  of  alfalfa,  silage,  or  some  other 
available  feed  in  addition  to  the  range  pasturage  and  the  cake  or 
meal  to  insure  their  growth.  The  early  weaning  and  supplemental 
feeding  of  calves  will  result  in  less  stunting  and  the  yearlings  will 
have  a  heavier  weight.  This  gain  is  usually  sufficient  to  offset  the  cost 
of  feeding.  Furthermore,  the  cows  will  be  in  better  shape  to  breed 
and  will  raise  a  larger  number  of  calves  over  a  period  of  years. 
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RESERVE   PART  OF   RANGE  FOR  ANNUAL   CRITICAL    PERIOD 

The  heaviest  losses  occur  when  the  supply  of  feed  on  the  ranges  is 
getting  short.  Even  though  the  range  as  a  whole  is  not  overstocked, 
poor  cattle  may  still  be  underfed.  On  range  used  the  entire  year, 
the  areas  near  watering  places  are  naturally  the  first  to  be  used  fol- 
lowing the  summer  rainy  season.  Then,  when  the  critical  period 
conies  on  and  the  cattle  are  in  their  poorest  condition,  they  are  forced 
to  seek  their  feed  at  distances  remote  from  water.  This  involves  the 
loss  of  much  energy  and  time  that  could  otherwise  be  devoted  to 
grazing.  Range  near  water  should  be  reserved  for  use  during  this 
critical  period. 

The  ideal  pasture  arrangement  would  be  to  divide  the  range  into 
two  units,  one  for  summer  grazing  and  the  other  for  winter  range, 
with  provision  of  smaller  pastures  for  the  poorest  animals.  Such  a 
system  would  not  only  provide  good  winter  range  for  all  of  the  herd 
but   would  also  allow  part  of  the  range  to  recuperate  during  the 


!']<;.  4.  -Poor  cows  with  large  calves  on  a  southwestern  range.  If  calves  are  weaned 
when  they  are  <>  to  8  months  of  age,  cows  will  do  better  on  the  range.  Earlier  wean- 
ing and  supplemental  feeding  are  necessary  in  dry  periods 

growing  season  each  year.  Where  part  of  the  range  is  suitable  for 
sun nner  grazing  only,  such  a  division  is  needed  to  secure  the  best  use 
of  the  feed. 

Another  advantage  of  the  division  of  the  summer  and  winter  range 
is  the  opportunity  afforded  the  stockman  in  the  middle  of  the  grazing 
year  to  check  up  the  amount  of  feed  available  until  the  next  growing 
i.  It  the  summer-fall  range  becomes  exhausted  too  early,  it  is 
Usually  safe  to  assume  that  the  winter-spring  range  is  deficient,  and 
adjustments  may  be  made  accordingly.  It  is  far  more  difficult  to 
estimate  the  quantity  of  forage  remaining  at  midyear,  if  the  stock 
ose  tin-  Minic  range  throughout  the  year. 

Much  of  the  grazing  land  in  the  Southwest  is  admirably  suited  to 
this  division  Into  summer  and  winter  ranges.  The  higher  mountain 
are  suitable  mainly  for  summer  use,  because  of  the  climatic  con- 
ditions. On  the  lower  mountain  slopes  are  found  nutritious  grasses 
which  cure  on  the  stalk,  and  a  large  amount  of  palatable  browse 
which  provii  <_re  during  the  winter  and  spring. 

Two  or  three  main  classes  of  forage  plants  occur  on  much  of  the 
lower  ssmidessri   range.    These  include  gallei  .  tobosa-grass, 

106656°— 24 2 
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grama-grasses,  mesquite-grass,1  and  various  species  of  browse.  The 
galleta-grass  and  tobosa-grass  are  best  suited  for  summer  grazing, 
as  they  become  dry  and  less  palatable  after  the  growing  season. 
The  grama-grasses  are  equally  valuable  for  both  summer  and  winter 
use.  The  browse  is  best  adapted  to  winter  and  spring  grazing.  The 
combination  of  large  areas  of  the  summer  grasses  and  of  grama- 
grasses  and  browse  on  the  same  range  unit  lends  itself  very  well 
to  the  division  of  summer  and  winter  ranges.  Where  the  forage  on 
a  range  unit  is  all  grama-grass  or  similar  grasses,  division  is,  of 
course,  equally  practicable. 

DEVELOP  ADEQUATE  WATERING   FACILITIES 

An  adequate  supply  of  good  clean  water  (fig.  5)  within  easy  reach 
of  the  range  at  all  times  is  essential  to  the  welfare  of  livestock.  Cattle 
in  poor  condition  are,  of  course,  less  able  to  travel  long  distances 
to  water.  Watering  places  should  not  be  more  than  5  miles  apart 
on  comparatively  level  range  and  iy2  to  3  miles  on  rolling  or  rough 
range.     Shorter  distances  give  better  results,  especially  with  poor 


Fig.  5. — An  adequately  equipped  watering  trough  at  a  well  in  the  Southwest.  Properly 
spaced  and  well-equipped  watering  places  are  a  profltahle  investment.  Poor  cattle 
are  not  able  to  travel  more  than  2lk  miles  to  water  on  level  range  and  %  to  1M> 
miles  on  rough  or  rolling  country,  without  detriment  to  the  stock  and  injury  to  the 
range 

cattle.  Watering  places  should  be  so  well  equipped  that,  there  will 
be  no  crowding  of  the  animals  around  them  or  waiting  for  an 
opportunity  to  drink.  Otherwise,  the  weaker  animals  are  liable  to 
be  injured  or  prevented  from  drinking  for  several  hours  each  time 
they  come  in  for  water.  Starving  for  wTater  for  short  periods  is 
much  more  injurious  than  starving  for  feed.  Heavy  losses  have 
occurred  even  when  livestock  were  in  good  condition,  because  pump- 
ing equipment  has  broken  down  or  been  neglected.  A  stored  supply 
of  water  should  be  available  to  meet  emergencies. 

In  many  localities  tanks  or  reservoirs  to  catch  run-off  from  rain- 
fall (fig.  6)  are  used  for  watering  livestock.  Such  places  should  be 
carefully  watched,  and  cattle  moved  to  other  waters  when  the  supply 
becomes  exhausted  or  gets  so  low  that  weakened  animals  may  "  bog 
down  "  in  the  soft  mud. 


1  Galleta-grass  (Hilaria  jamesii)  ;  tobosa-grass  (//.  mulica)  ',  grama  -grasses  (Bouteloua 
gracilis,  B.  criopoda,  B.  hirsuta,  B.  curtipendula,  B.  rothrockM)  ;  mesquitergrass  (Jhlaria 
oelangeri) . 


M 
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Approaches  to  drinking  troughs  should  be  kept  dry  and  in  good 
condition.  If  a  weak  cow  slips  down  after  drinking,  she  may  be 
unable  to  get  to  her  feet  again,  and  die  on  the  spot  unless  some  one 
is  at  hand  to  help  her.  Troughs  should  always  be  so  covered  or 
protected  as  to  prevent  animals  from  falling  into  them  or  trying  to 
Btep  across  them. 

PROVIDE  FEED  TO  SUPPLEMENT  GRAZING 

Even  the  greatest  care  in  maintaining  a  good  supply  of  range 
forage  and  water,  particularly  on  the  poorer  ranges  of  the  South- 
will  not  avert  all  losses  from  starvation.  The  range  is  none 
ton  Lr<><)(l  at  best  during  the  winter  and  dry  spring,  and  a  few  of  the 
nifty  cows,  usually  those  with  suckling  calves  or  those  heavy 
with  call',  are  liable  to  die  if  left  to  shift  for  themselves  on  the  range. 
Moreover,  there  may  be  times  when,  as  a  result  of  unforeseen  cir- 
cumstances, the  reservation  of  range  or  the  taking  of  certain  other 
measures  may  be  insufficient  to  keep  stock  from  becoming  poor.    In 


Fio.  6. — A  tank  for  catching  Hood  water.     Those  tanks  are  an  important  means  of  fur- 
nishing water  for  stock  in  the  Southwest 

times  of  prolonged  drought  the  supply  of  range  forage  may  ap- 

h  depletion  or  become  exhausted.     The  use  of  supplemental 

.  bo  far  as  it  is  economical,  will  assist  in  carrying  the  stock  over 

crises.     The  principal  feeds  available  for  this  purpose  in  the 

Southwest   air  cottonseed  products,  irrigated  and  dry-land  forage 

crops,  :m«l   several   native  plants  that  mav  be  prepared  for  stock 

liability  and  cost  of  supplemental  feeds,  particularly  cotton- 
products  and    farm   crops,  have  been   determining  factors  in 
thgir  use.     .Much  depends  upon  the  foresight  of  the  stockman  him- 
>»If.     When   the  critical   period  has  arrived  it  may  be  difficult  to 
obtain  Peed,  or  too  late  to  get  it  to  the  cattle  in  time,  or  the  cost  may 
The  supply  of  crop-  i-  limited  and  may  not  be  avail- 
able in  tin-  quantity  Qeeoed  on  short  notice.    Not  uncommonly  the 
fall  price  of  cottonseed  cake  has  doubled  or  trebled  by  spring  when 
tin-  demand  i-  neatest     Cattlemen  will  usually  profit  by  storing 
lv    in   the   season   or  during  good  years  when    prices   are 
alwaye  tower,  possible  to  toe  range  where  the  cattle  can  be 
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fed  conveniently.  The  interest  on  money  thus  tied  up  will,  over  a 
period  of  years,  be  far  exceeded  by  the  saving  in  the  cost  and  in  the 
added  security  and  ability  to  meet  emergencies  promptly. 

COTTONSEED  PRODUCTS 

Cottonseed  products,  particularly  cottonseed  cake  or  meal  (fig.  7), 
when  fed  in  small  quantities  as  a  supplement  to  range  grazing  will 
keep  cattle  from  reaching  a  dangerous  condition.  The  range  forage 
is  dry  and  usually  low  in  nutritive  value  during  winter,  and  the 
addition  of  the  concentrate  will  make  a  better  balanced  ration. 
While  cattle  will  subsist  on  this  rich  food  alone  for  a  considerable 
period,  the  best  results  can  be  had  only  when  it  is  used  as  a  supple- 
ment. It  is  well  adapted  for  supplemental  feeding  on  the  range, 
especially  if  feed  must  be  hauled  a  long  distance.  A  supply  suffi- 
cient for  a  large  number  of  animals  can  be  moved  more  cheaply  than 
hay  or  other  more  bulky  materials,  and  its  distribution  among  cattle 
is  a  comparatively  simple  matter. 
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Fig.  7.— Feeding  cattle  cottonseed  cake  in  troughs.  A  daily  ration  of  three-fourths  of 
a  pound  of  cottonseed  cake,  together  with  dry  range  forage,  forms  an  economical  basis 
for  maintaining  breeding  cows  during  critical  periods.  A  larger  number  of  calves  and 
better  growth  will  result 

It  is  usually  advisable  to  feed  the  cake  or  meal  that  h£s  a  protein 
content  of  40  per  cent  or  more,  especially  if  the  freight,  rate  or  the 
cost  of  haul  from  the  railroad  is  high.  Feed  lower  in  protein  serves 
very  well,  however,  if  the  haul  is  short,  but  the  amount  fed  should  be 
increased  to  compensate  for  the  deficiency  in  protein. 

Unmilled  cottonseed  has  also  been  fed  with  good  results.  The  seed 
is  a  little  cheaper  than  the  cake  or  meal,  but  there  is  usually  such  a 
demand  for  the  oil  from  the  seed  that  the  supply  of  unmilled  seed  for 
feeding  purposes  is  limited.  Cottonseed  hulls  are  a  valuable  rough- 
age, but  their  use  is  limited  largely  to  the  vicinity  of  the  mills. 

Quantity  to  feed. — The  quantity  to  be  fed  will  depend  upon  the 
condition  of  the  animals,  but  usually  three-fourths  to  a  pound  of 
cake  or  meal  a  day  for  each  animal,  with  plenty  of  dry  range  forage, 
will  make  a  maintenance  ration.  Thus  a  hundred  pounds  of  cake 
per  head  for  the  average  number  of  stock  to  be  fed  is  adequate  for 
a  hundred-day  feeding  period,  and  this  amount  is  ordinarily  suffi- 
cient to  provide  for  the  usual  critical  period  of  the  spring  in  the 
Southwest. 

Placing  the  feed  in  troughs  is  generally  the  most  satisfactory 
method  of  feeding;  but  cottonseed  cake  is  eaten  very  well  when  it  is 
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scattered  on  smooth,  hard  ground,  the  surface  of  which  is  free  of 
sand,  gravel,  or  small  rocks.  Cottonseed  meal,  however,  can  not  be 
used  with  satisfaction  on  the  ground.  If  high  winds  occur  a  con- 
siderable amount  of  the  meal  ma^  be  wasted,  even  when  troughs  are 
used.  For  this  reason  many  stockmen  prefer  the  crushed  cake,  which 
Domes  in  small  lumps. 

Cost  of  feeding. — The  cost  of  feeding  cottonseed  products  varies 
with  the  market  price  of  feed,  distance  from  the  mill,  and  length  of 
haul  from  the  railroad.  Under  normal  conditions  the  higher  grade 
of  cake  can  usually  be  fed  for  $40  to  $60  per  ton.  This  amounts  to 
$2  to  $3  a  head  for  the  number  of  animals  fed  for  a  100-day  period 
on  the  basis  of  a  pound  a  day  for  each  head.  When  the  smaller 
losses  and  larger  calf  crop  are  considered,  that  is  a  nominal  cost 
per  head. 

IRRIGATED  FORAGE  CROPS 

The  use  of  irrigated  forage  crops  as  emergency  feed  for  range 
cattle  is  limited  largely  to  those  animals  located  within  a  short 
distance  of  the  irrigated  areas.  The  practicability  of  using  these 
feeds  for  this  purpose  depends  very  largely  upon  the  cost  of  feed- 
ing and  upon  their  availability  at  the  critical  period.  Ordinarily 
there  is  such  a  demand  in  the  Southwest  for  products  of  this  kind 
for  other  purposes  that  it  is  uneconomical  to  buy  them  for  range 
(attic  except  to  a  limited  extent  and  for  short  periods  of  emergency 
or  for  high-grade  animals.  Alfalfa  hay  and  silage  provide  the 
principal  harvested  forage;  alfalfa  and  other  stubble  fields  and  win- 
ter-wheat fields  supply  much  pasturage. 

With  other  roughage  available,  5  pounds  of  alfalfa  a  day,  with  a 
half  pound  of  cottonseed  cake,  will  keep  a  mature  cow  alive  under 
emergency  conditions.  However,  this  ration  is  not  sufficient  for  a 
ant  cow  if  the  calf  is  to  be  saved.  Fifteen  pounds  daily  of 
alfalfa,  supplemented  by  1  pound  of  cottonseed  cake,  will  keep 
a  mature  cow  in  very  fair  condition  during  emergency  periods.  If 
sufficient  alfalfa  is  used  no  supplement  is  needed. 

Plants  of  the  sorghum  group  produce  heavy  yields  in  compara- 
tively short  periods  under  irrigation.  Where  the  growing  season 
is  long  they  may  be  grown  on  a  piece  of  land  from  which  an  earlier 
crop  has  already  been  harvested  the  same  year.  A  grown  cow  will 
require  17  to  20  pounds  of  silage  with  1  pound  of  cottonseed  cake 
lay  for  a  maintenance  ration.  The  cottonseed  cake  or  meal 
may  be  eliminated  if  a  larger  amount  of  silage  is  fed. 

The  stockman  who  owns  some  irrigated  land  in  connection  with 
his  ranire  is  in  the  best  position  to  feed  irrigated  crops,  because  he 
is  al>lc  to  raise  some  feed  each  year  and  store  it  for  a  future  emer- 
gency. There  is  also  the  added  advantage  of  having  some  stubble 
field-  for  |>a-tuniLr<'  to  tide  over  a  few  head  of  poor  cattle. 

Climatic  conditions  in  the  Southwest  are  such  that  alfalfa  con- 
tinue t<»  LTuw  for  a  considerable  period  after  the  last  cutting  lias 
mil'-.  It  grazing  is  not  too  heavy  it  does  not  injure  the  al- 
falfa, and  considerable  feed  may  often  be  obtained  in  this  way 
during  the  winter.  The  period  of  use  will  vary  with  the  locality 
and  the  severity  of  the  winter.  Alfalfa  fields  may  usually  be  rented 
for  such  grazing  at  a  reasonable  cost,  though  in  some  parts  the 
rental  has  been  nigh  during  certain  seasons. 
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The  area  of  winter  wheat  planted  on  irrigation  projects  in  the 
Southwest  is  not  large,  but  where  it  has  been  planted  the  fields 
will  furnish  considerable  grazing  during  the  fall  and  winter  months. 

DRY-LAND  FOftAGE  CROPS 

In  parts  of  the  Southwest  where  the  average  annual  rainfall  is 
15  inches  or  more  and  soil  conditions  favorable,  dry-land  forage 
crops  may  be  raised  with  a  fair  degree  of  success.  Such  crops  are 
more  uncertain  in  the  parts  where  the  average  annual  rainfall  is  less 
than  15  inches.  At  that,  however,  in  the  wetter  years  there  is  often 
sufficient  moisture  to  raise  a  fodder  crop  in  the  drier  parts,  especially 
on  areas  that  are  flooded  by  run-off  from  near-by  hills.  Even  under 
the  more  favorable  dry-farming  conditions,  crops  can  not  be  expected 
every  year,  as  approximately  three  to  five  years  out  of  every  ten  are 
too  dry  for  crop  production.  However,  if  a  crop  is  raised  every 
good  year  and  stored  for  use  in  times  of  emergency,  sufficient  feed 
will  ordinarily  be  available  to  carry  stock  through  critical  periods. 
The  crop  failure  in  drought  years  would,  of  course,  increase  the 
cost  of  providing  the  feed.  However,  as  this  feed  is  raised  for 
emergency  purposes,  its  value  should  not  be  reckoned  in  terms  of 
current  market  prices,  but  should  be  considered  as  insurance  against 
losses. 

Plants  of  the  sorghum  group,  particularly  the  kafirs,  are  best 
adapted  to  dry-land  farming  in  the  Southwest.  The  State  experi- 
ment stations  have  done  a  great  deal  of  work  with  these  crops  and 
are  in  a  position  to  furnish  information  about  the  ones  best  adapted 
to  any  particular  locality,  the  methods  of  planting,  and  other  related 
matters. 

SILAGE 

Fodder  crops  may  be  kept  for  future  use  if  harvested  and  stored 
dry  or  placed  in  a  silo.  Storing  in  a  silo  probably  offers  the  best 
possibilities,  as  it  preserves  the  forage  values  better  than  dry  storage. 
Pit  or  underground  trench  silos  have  been  found  to  give  better  satis- 
faction on  the  range  in  the  Southwest  than  silos  built  above  the 
ground.  The  soil  in  most  localities  is  suitable  for  construction  of 
this  character,  underground  construction  is  cheaper,  and  the  cost  of 
maintenance  is  usually  very  low  as  compared  with  that  of  a  silo  built 
above  the  ground,  particularly  if  lumber  or  metal  is  used.  Wooden 
silos  will  not  long  withstand  the  dry  atmosphere  or  heavy  winds 
characteristic  of  the  region,  and  the  metal  silos  also  are  subject  to 
damage  by  wind. 

The  ditch  or  trench  silo  offers  an  economical  method  of  storing 
silage.  The  feed  is  placed  in  a  trench  or  ditch  several  feet  wide 
and  several  feet  deep,  dug  with  a  team  and  scraper.  The  silage  is 
then  covered  with  earth  to  a  depth  of  11/2  or  2  feet.  When  stored  in 
this  way  silage  will  keep  for  several  years  without  deterioration. 

NATIVE  PLANTS 

There  are  a  number  of  range  plants  in  the  Southwest  which,  be- 
cause of  their  spiny  growth,  toughness,  or  inaccessibility,  are  not  in 
their  native  state  available  for  stock.  Chief  among  these  are  soap- 
weed   {Yucca  elata  and   other   species),    Spanish    dagger    {Yucca 
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rtksarpa),  sotol  (Dasylhion  wheeleri  and  D.  texanum),  saca- 
huista  (ffoiina  spp.),  beargrass,  also  called  soapweed  {Yucca 
glauca),  prickly  pear  and  cholla  (Opuntia  spp.).  Wherever  found 
these  plains  may  be  made  into  feed  by  various  methods  and  used 
to  advantage  during  periods  of  emergency.  However,  because  of 
their  slow  growth  and  the  cost  of  making  them  into  feed,  their  use 
at  other  times  is  less  practicable  and  too  expensive. 

Soapweed. — Soapweed  grows  somewhat  abundantly  on  the  lower 
ranges  in  western  Texas,  southern  New  Mexico,  and  southwestern 
Arizona.  Its  use  as  emergency  feed  for  cattle  (fig.  8)  has  been  well 
developed  in  recent  years,  and  it  has  been  fed  for  periods  of  six 
months  or  longer  with  satisfactory  results.  It  is  low  in  nutritive 
value,  however,  and  a  small  quantity  of  cottonseed  cake  or  meal 
should  be  fed  in  connection  with  it. 

Soapweed  is  sometimes  chopped  and  fed  immediately  after  cut- 
ting, and  sometimes  it  is  stored  as  silage.    In  both  forms  it  has  ap- 


Fic.  8. — Feeding  poor  cattle  ground-up  soapweed  in  troughs;  20  to  25  pounds  of  chopped 
soapweed  with  1  to  1 V6  pounds  of  cottonseed  meal  a  day  will  maintain  a  grown  cow 
and  may  bring  about  a  slight  gain  In  weight 

proximately  the  same  feed  value.  There  is  no  advantage  in  con- 
verting it  into  silage  except  that  it  is  possible  to  have  the  feed  ready 
when  needed  without  extensive  labor  operations  at  the  time.  The 
making  of  it  into  feed  requires  special  machinery  and  entails  con- 
siderable labor.  If  this  work  is  done  at  the  time  of  feeding,  it  is 
i\  necessary  to  concentrate  a  large  number  of  cattle  at  one  place 
or  to  duplicate  the  machinery  and  labor  organization.  If  the  feed 
is  prepared  beforehand  and  stored  in  a  silo,  the  work  can  be  done 
at  slack  time  with  one  set  of  equipment  and  often  at  a  smaller  cost. 
With  Beveral  siloe  located  at  vantage  points  on  the  range,  it  is 
If  for  a  few  men  to  feed  a  large  number  of  animals  at  each 
place  fully  as  occasion  demands.    Furthermore,  no  risk  is  run 

of  breaking  down  the  equipment  or  of  some  other  difficulty  arising 
that  might  cause  a  shortage  in  feed. 

For  reeding/  the  plant  is  cut  with  an  ax  on  the  range,  hauled  to 
the  site  of  the  feeding  operations,  and  run  through  a  machine  that 
cut-  or  ahredfl  the  plant   into  small  pieces,  after  which  it  is  placed 

a   full  flUrtiKslon  of  the  feeding  of  Knapweed,   nee  "  Chopped  Soapweed  as   Fmor- 
•  'ithwestern  Range*,"  hy  C.  L.  Forsling,  U.  S.  Dept.  of  Agri., 
Bui.  745,  January,   1010. 
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in  troughs  in  the  feed  lot.  Because  the  heavy  stalk  of  (lie  plant  is 
peculiarly  tough,  a  special  machine  is  necessary.  Several  types  of 
machines  have  been  perfected  and  arc  available  on  the  market  in  the 
Southwest.  It  is  best  to  remove  the  dead,  dry  material  from  the 
steins  of  the  plants  before  grinding.  This  may  be  done  by  burning 
either  on  the  range  before  cutting  or  after  the  plants  have  been 
hauled  to  the  machine.  Unless  there  is  danger  of  the  fire  spread- 
ing, it  is  most  practical  to  burn  the  dead  material  on  the  range. 
One  man  with  a  torch  is  able  to  burn  all  that  four  men  can  cut  and 
haul  in  a  day.  Burning  the  waste  after  the  plants  have  been 
brought  in  means  hauling  a  lot  of  waste  material  and  requires  an 
extra  handling.  Furthermore,  unless  the  plants  are  very  well 
scattered,  the  heat  from  the  burning  becomes  so  intense  that  much 
valuable  material  is  lost. 

Twenty  to  twenty-five  pounds  of  chopped  soapweed  with  1  to 
iy2  pounds  of  cottonseed  meal  per  day  will  maintain  a  poor  cow 
and  may  bring  about  a  slight  gain  in  weight.  The  cost  of  con- 
verting and  feeding  soapweed  varies  from  $2.25  to  $3.75  per  ton, 
depending  upon  the  cost  of  labor  and  the  length  of  haul.  With 
cottonseed  meal  at  $40  per  ton,  it  will  cost  $1.45  to  $1.80  per  month 
to  maintain  a  cow. 

There  is  very  little  danger  of  loss  of  cattle  from  feeding  soap- 
weed even  for  long  periods  if  it  is  properly  done.  Occasionally  an 
animal  may  choke  to  death  on  a  large  piece  that  passed  through  the 
machine.  There  is  possibility  of  loss  from  bloat  if  a  hungry  cow 
gets  all  she  can  eat  at  the  first  few  feedings,  but  this  danger  may 
be  averted  by  feeding  a  small  ration  for  two  or  three  days.  Be- 
cause of  its  slow  growth  and  the  consequent  length  of  time  required 
for  replacement  of  a  stand,  as  well  as  on  account  of  its  low  forage 
value,  the  use  of  soapweed  should  be  confined  mostly  to  meeting 
emergencies. 

Spanish  dagger,  beargrass,  and  sacahuista. — Spanish  dagger  may 
be  prepared  and  fed  in  much  the  same  way  as  soapweed.  However, 
it  is  not  so  abundant  and  is  somewhat  more  difficult  to  handle  be- 
cause of  its  great  toughness.  It  is  found  in  practically  the  same 
region  as  soapweed,  and  where  it  grows  in  sufficient  abundance 
it  may  be  used  to  advantage  as  an  emergency  feed. 

Beargrass,  or  low  soapweed,  is  found  north  of  the  range  of  the 
tall  soapweed.  Although  the  stem  is  short  the  green  leaves  are 
valuable  for  feed,  and  if  found  in  sufficient  abundance  this  plant 
may  be  prepared  in  much  the  same  way  as  the  larger  species.  In 
its  natural  state  the  harshness  of  the  leaves  prevents  its  being  grazed 
extensively.  However,  running  it  through  a  machine  tears  the  leaves 
apart  so  that  they  may  be  readily  eaten. 

Sacahuista,  also  called  beargrass,  is  another  plant  that  resembles 
the  true  beargrass  of  the  Southwest  in  its  growth  characteristics. 
Its  occurrence  is  more  limited  than  that  of  the  plants  already  men- 
tioned, but  where  it  is  found  it  has  value  as  an  emergency  feed.  Its 
preparation,  however,  does  not  require  so  heavy  a  machine. 

Sotol. — Sotol  is  another  semi  desert  plant  closely  related  to  the 
soapweed  and  beargrass  that  grow  in  parts  of  the  Southwest.  It 
has  a  food  value  higher,  perhaps,  than  that  of  the  other  species, 
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but  it  is  very  much  slower  of  replacement  when  it  has  once  been  cut. 
It  occupies  rocky  soils  on  rough  sites  and  therefore  is  not  so  access- 
aide  as  the  other  plants. 

The  low,  thick,  barrel-like  trunks  or  stems  of  sotol  furnish  the 
feed,  and  the  leaves  are  practically  worthless.  Unlike  soapweed,  it 
can  l>e  prepared  by  chopping  it  to  pieces  on  the  range  with  an  ax. 
It  has  been  used  to  a  considerable  extent  in  parts  of  Texas  for 
fattening  stock.  Its  use  for  feed  is  limited  as  compared  with  the 
other  plants,  because  of  its  scarcity.  Furthermore,  many  areas  that 
once  supported  good  stands  now  have  very  little  left.  Wherever  the 
plant  is  still  found  it  may  be  used  for  emergency  feed,  but  its  use 
should  be  limited  strictly  to  that  purpose  in  order  that  a  supply  of 
it  may  be  available  when  it  is  most  needed. 

Prickly  pear  and  cholla. — Prickly  pear  has  been  used  in  Texas  and 
other  parts  of  the  Southwest  for  a  great  many  years  both  as  emer- 


Pia.  '.».  Congestion  of  poor  cattle  at  a  feeding  place.  It  is  the  better  practice  to  begin 
early  the  measures  calculated  to  prevent  starvation  rather  than  to  wait  until  a  large 
percentage  of  the  animals  reach  a  critical  condition.  Otherwise  the  available  feeding 
facilities  may  be  overtaxed,  more  feed  will  be  required,  and  it  can  not  be  used  to  its 
highest    efficiency  % 

gency  feed  and  for  fattening  livestock.  Cholla  also  has  been  used 
as  an  emergency  feed.  Both  of  these  plants  are  very  spiny  in  their 
natural  state  bu<  may  be  prepared  by  burning  off  the  spines  with 
I  torch  or  by  running  the  plants  through  a  cutting  machine  which 
renders  the  .-pines  practically  harmless.  The  simplest  method  is  to 
burn  the  spines  on  the  range,  the  stock  being  allowed  to  follow  and 
eat  the  plant.  Special  torches  have  been  developed  and  are  pro- 
curable on  the  market.  If  there  is  a  large  supply  of  the  plants, 
one  man  equipped  with  a  burner  can  prepare  the  feed  for  200  to 
400  head  01  cattle  in  a  day.  The  best  results  may  be  had  with 
prickly  pear  and  cholla  if  a  small  ration  of  cottonseed  meal  or  cake 
I  in  conjunction  with  them. 
The:  o   a   spineless   variety   of   prickly   pear   that,  may  be 

readily  propagated  in  parts  of  the  Southwest.  As  the  absence  of 
spines  renders  the  plant  available  for  ffrazinjg  at  all  times,  protection 
should  be  i  when  the  feed  is  needed,  to  any  area  on  which 

it  is  desired  to  reserve  a  supply.  This  protection  must  be  against 
rabbits  and  other  rod'  rell  as  against  cattle. 
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GIVE  PROPER  CARE  AND  ATTENTION  TO  THE  CATTLE 

The  success  of  the  measures  calculated  to  prevent  or  minimize 
losses  depends  to  a  great  extent  upon  the  manner  in  which  the  stock 
are  handled  and  upon  the  timely  undertaking  of  the  necessary  safe- 
guards. Unwarranted  rounding  up,  rough  treatment,  and  con- 
stant moving  or  disturbing  of  the  herd  are  detrimental  to  weak 
animals  and  should  be  avoided.  Some  handling,  of  course,  is  neces- 
sary in  getting  animals  to  the  feed  lot  and  in  grouping  them  for 
feeding  (fig.  9) ,  but  it  should  be  done  slowly  and  carefully. 

Range  cattle  are  more  excitable  when  handled  than  are  farm 
cattle  and  may  be  slow  in  learning  to  take  feed.  This  has  led  some 
stockmen  to  the  opinion  that  good  results  are  not  possible  in  feed- 
ing range  stock.  There  may  be  an  occasional  cow  that  can  not  be 
made  to  eat  at  all;  but,  as  a  general  thing,  even  the  most  timid 


Fig.  10. — A  cow  that  got  "  down  "  because  of  lack  of  early  attention.  Attempting  to 
save  animals  so  weak  that  they  are  unable  to  get  to  their  feet  is  an  expensive  under- 
taking. A  prudent  stockman  will  handle  his  business  so  as  to  avoid  such  a  situation 
if  possible 

animal  will  learn  to  eat  and  become  accustomed  to  the  close  handling 
and  presence  of  people  around  a  feed  lot. 

Attention  should  be  paid  to  the  stock  on  the  range  at  all  times. 
Their  condition  should  be  noted,  particularly  at  the  approach  of 
the  critical  period,  to  determine  the  need  for  special  care  or  feeding. 
The  poor  cattle  should  be  placed  on  better  pasturage  or  on  feed. 
This  may  be  accomplished  by  working  the  herd  at  watering  places, 
or  a  rider  may  go  over  the  range  gathering  up  the  poor  cows  and 
moving  them  carefully  toward  a  reserve  pasture  or  feeding  ground 
without  extra  rounding  up. 

Feeding  weak  cows  along  with  the  stronger  animals  should  always 
be  avoided,  for  the  weaker  animals  are  driven  back  and  do  not  get 
their  share  of  the  feed.  Separate  lots  or  pastures  should  be  main- 
tained so  that  animals  in  different  degrees  of  emaciation  may  be 
placed  where  they  will  receive  feed  and  attention  (fig.  10)  in  ac- 
cordance with  their  condition.  The  cattle  in  each  lot  should  be 
carefully  watched.  Animals  that  have  improved  should  be  moved 
to  the  next  lot  up  the  scale,  and  cows  that  are  not  holding  up  should 
be  moved  to  the  next  lot  down  the  scale.  This  will  insure  those  of 
equal  strength  being  in  each  lot  at  all  times,  and  the  greatest  benefit 
will  be  derived  from  the  feed. 
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On  the  Jornada  Range  Reserve  in  southern  New  Mexico  in  1918, 
during  a  drought,  no  less  than  five  feed  lots  were  maintained  in 
handling  the  cattle.  In  one  lot  were  placed  the  poorest  animals,  and 
tiny  were  fed  all  the  soapweed  they  would  eat  with  2y2  to  3  pounds 
ttonseed  meal  per  day.  Another  group  consisted  of  cows  re- 
ceiving all  the  soapweed  they  would  eat,  with  2  pounds  of  cottonseed 
meal  per  day.  A  third  group  received  20  pounds  of  soapweed  and  1 
pound  of  cottonseed  meal  per  day.  A  fourth  was  fed  cottonseed 
cake  along  with  the  range  grass.  A  fifth  was  made  up  of  dry  and 
young  cows  that  were  able  to  subsist  on  range  forage  alone.  All  the 
various  groups  were  carefully  watched,  and  there  was  shifting  from 
( me  group  to  another  as  conditions  warranted.  As  a  result  losses  were 
kept  down  without  undue  use  of  feed. 


Fie.  11.     Bwca  ami  bunlM  <>n  rammer  range.     Sheep  prosper  on  the  luxuriant  forage  on 
the  hi^'li   mountains  of  the  Southwest  (faring  the  summer  mouths 

STEPS  TO  PREVENT  STARVATION  LOSS  AMONG  SHEEP 

The  sheep  business  in  the  Southwest  is  subject  to  practically  the 
same  vi<i  — nudes  as  the  cattle  business,  but  probably  to  a  somewhat 
less  degree  of  severity.  Sheep  are  under  better  control  and  may  be 
more  readily  shifted  to  meet  changing  range  conditions,  the  increase 
in  numbers  is  more  rapid,  and  the  returns  from  the  business  are 
earlier.  This  places  the  sheepman  in  a  position  to  sell  part  of  his 
itocft  when  drought  becomes  serious  and  to  build  up  the  flock  after 
the  critical  period  has  been  passed.  He  may  also  go  to  considerable 
expense  in  providing  reserve  ranges,  in  feeding,  or  in  moving  his 
Baeep  to  other  range  (fig.  11)  in  order  to  meet  the  decrease  in  carry- 
i panty  of  the  range  in  case  of  emergency.  Most  of  the  sheep 
losses  nave  been  due  to  t  he  neglect  of  one  or  more  of  these  safeguards. 

As  a  rule,  the  sheep-growers'  losses  are  heaviest  about  lambing 
time.  A  large  percentage  of  the  sheep  are  wintered  on  the  semi- 
where  forage  varies  widely  even  under  average  con- 
dition Mt  of  tlM-  ewes  are  bred  to  lamb  early  in  the  spring,  fn 
order  that  the  lamb*  may  be  ready  for  the  early  fall  market.  This 
period  when  range  feed  (fig.  12)  Ls  n m »-t  uncertain;  and.  if 
their  ifl  a   lack  of  early  rain  or  warm  weather  to  bring  on  the  spring 

Mi.  losses  may  he  heavy.    Under  such  conditions  many  lambs  aire 

stilll>orn  and  some  are  too  weak  to  survive,  or  because  of  inadequate 
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milk  supply  starve  to  death  shortly  after  birth.  Weak  ewes  will 
frequently  refuse  to  own  their  lambs.  On  higher  lambing  grounds 
many  lambs  are  killed  during  late  snows  or  cold  rains  as  a  result 
of  exposure  and  decrease  in  milk  flow.  Many  of  the  lambs  that 
survive  may  be  stunted  and  fail  to  attain  average  weight  by  the 
time  of  sale.  High  mortality  is  not  uncommon  among  the  ewes,  par- 
ticularly the  older  animals.  Although  it  may  be  short,  this  criti- 
cal season  is  often  so  severe  that  practically  an  entire  lamb  crop 
may  be  wiped  out  and  many  of  the  breeding  ewes  may  be  lost. 


Fig.  12. — Ewes  with  young  lambs  on  closely  grazed  range.  Lambing  time  is  the  critical 
period  of  the  year  in  the  range  sheep  business  in  the  Southwest.  Losses  are  liable 
to  occur  if  the  range  is  closely  grazed  and  spring  rains  are  late  in  bringing  on  fresh 
green  herbage 


RESERVE  PART  OF  RANGE  FOR  LAMBING 

Good  forage  is  needed  during  the  lambing  period.  Selecting 
suitable  areas  of  range  (fig.  13)  and  reserving  them  for  use  during 
lambing  will  go  a  long  way  in  reducing  losses  during  the  critical 
spring  period.  When  lambing  takes  place  on  range  that  has  been 
grazed  all  winter  there  is  only  scant  feed  left.  Ewes  with  young 
lambs  are  not  able  to  cover  much  ground  for  feed,  and  losses  are 
bound  to  result  if  the  forage  is  short.  The  reserve  pastures  will 
insure  much  better  grazing.  Such  areas  should  have  a  grazing 
capacity  sufficient  to  carry  the  ewes  and  lambs  over  the  dangerous 
months.  These  pastures  should  be  located  where  early  green  feed 
may  most  confidently  be  expected  and  where  protection  against 
storms  is  afforded.  Adequate  watering  facilities  should  be  pro- 
vided. If  these  areas  are  fenced  to  prevent  their  being  grazed  the 
rest  of  the  year,  and  to  provide  against  predatory  animals,  the 
labor  cost  of  handling  the  sheep  during  lambing  time  will  be 
greatly  reduced.  As  lambing  pastures  are  used  at  a  season  when 
grazing  is  most  injurious  to  the  forage  plants,  it  is  important  that 
grazing  be  prohibited  the  rest  of  the  year  to  insure  the  largest 
possible  forage  supply  during  lambing.  On  the  higher  range, 
lambing  sheds  should  be  available  in  case  severe  storms  occur  (fig. 
14). 
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Many  of  the  sheep  in  New  Mexico  and  Arizona  are  wintered  on 
the  open  range  of  the  public  domain,  where  reserving  of  areas  for 
086  m  the  critical  period  of  the  year  is  impracticable  with  the  present 
lack  oi*  regulation.  Stockmen  will  therefore  profit  by  purchasing 
private  or  State  land  at  a  reasonable  price,  or  by  leasing  an  amount 
sufficient  to  provide  for  the  lambing  period. 

PROVIDE   SUPPLEMENTAL   FEED   WHEN   NECESSARY 

The  use  of  reserved  lambing  pastures  is  often  sufficient  to  prevent 
lambing  losses  and  insure  an  average  lamb  crop.  Close  personal  at- 
tention to  every  lambing  ewe  is,  however,  absolutely  necessary  to 
sin. ess.  In  average  years  it  is  advisable  to  provide  some  feed  in  ad- 
dition to  the  reserved  range  forage.  In  years  below  the  average, 
extensive  feeding  or  removal  of  sheep  to  other  range  may  be  neces- 
Baiy. 


Fi'..  18/ — Young  lami's  with  tii«-ir  motben  <»ii  the  lambing  range.     Plenty  of  range  forage 
v  if  a  Large  proportion  of  the  lambs  is  to  be  saved.     This  forage  may  be 
provided  I}    re*  rrlng  an  area  of  ran«e  for  use  only  at  lambing  time.     Such  an  area 
should  have  abundant  feed,  plenty  of  water,  and  natural  protection  against  storms 

II  ewes  have  been  bred  to  lamb  about  the  time  the  first  green 
feed  usually  comes  in  on  the  range,  losses  are  liable  to  be  heavy  in 
tin  event  of  the  spring  rains  being  delayed  even  for  a  few  weeks. 
It  i-  too  late  to  move  the  sheep  after  the  lambing  has  begun,  and  it 
may  not  be  possible  economically  to  obtain  feed  at  once.  If,  there- 
several  months  in  advance,  the  sheepman  has  stored  on  the 
lambing  range  ;«  quantity  of  feed  Bufficieni  to  meet  reasonable  re- 
gnirementa,  be  has  insured  himself  in  the  event  of  an  emergency. 
Furthermore,  lie  has  probably  bad  the  advantage  of  buying  in  a 
tower  market  Even  if*  the  feed  i>  not  needed  that  season,  it  will 
keep  over  until  another  year  without  much  deterioration.  In  the 
imc  the  herd   will  be  safeguarded   against  severe  loss  from 

BED  PRODUCTS  AND  GRAIN 

ktonaeed    cake   Or   meal   or  other   similar  concentrated   feed    is 
tamable  under  most  conditions  for  supplementing  range  feed  for 
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sheep.  When  some  roughage  is  available  on  the  range,  one-fourth 
pound  per  head  per  day  of  the  concentrated  feed  will  maintain  the 
ewes  in  condition  to  furnish  a  good  supply  of  milk  and  will  insure 
a  high  percentage  of  survival  among  lambs.  Corn,  oats,  or  other 
grain  may  be  used  as  supplemental  feed  with  equal  success,  but  in 
the  Southwest  it  is  usually  more  convenient  to  obtain  the  cottonseed 
products. 


IRRIGATED   PASTURES    AND   FORAGE    CROPS 


When  irrigated  pastures  and  forage  crops  are  available  they  are 
important  supplements  to  range  forage  for  sheep  (fig.  15).  The 
flocks  may  be  conveniently  moved  to  the  feed,  and  the  additional 
cost  of  feeding  during  lambing  time,  particularly  if  range  feed  is 
short,  will  be  more  than  offset  by  the  survival  of  a  larger  number  of 
lambs.  Many  sheepmen  are  taking  their  bands  to  the  irrigated 
valleys  for  lambing  rather  than  accept  the  risk  involved  in  leaving 
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Fig.  14. — Lambing  perns  with  sheds  in  central  New  Mexico.     As  severe  storms  may  occur 
during  lambing,  it  is  a  wise  plan  to  provide  sheds  for  sheltering  the  ewes  and  lambs 

them  on  the  range.  In  addition  to  there  being  an  increase  in  the 
number  of  lambs  "  marked  up,"  the  ewes  may  be  bred  so  that  early- 
maturing  lambs  will  be  produced.  Dry-land  forage  crops  also  may 
be  used  advantageously  as  supplemental  feed  for  sheep. 

NATIVE   PLANTS 

Soapweed,  sotol,  and  prickly  pear  have  been  fed  to  sheep  success- 
fully, and  wherever  available  they  may  be  used  to  carry  the  animals 
over  critical  periods.  Practically  the  same  methods  may  be  used  in 
preparing  these  feeds  for  sheep  as  for  cattle.  The  best  success  will 
be  had  if  a  small  amount  of  cottonseed  products  is  fed  in  addition. 

CULL  OLD   EWES  AND   KEEP  DOWN   LOSS 

Ewes  should  not  be  kept  in  the  range  bands  after  they  are  5  or  6 
years  of  age.  Animals  that  have  reached  that  age  are  less  able  to 
rustle  forage  than  are  younger  sheep.  Furthermore,  if  such  animals 
are  held  over,  they  may  not  be  in  condition  to  mother  lambs  or 
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survive  a  critical  period.  The  condition  of  the  teeth  usually  de- 
termines whether  or  not  ewes  will  do  well  on  range  feed.  "  Gum- 
mers,"  or  animals  with  few  or  irregular  teeth,  are  of  doubtful  value 
on  the  range  and  should  be  disposed  of.  The  best  time  for  culling 
is  the  fall,  when  sheep  are  in  the  best  condition. 

EARLY  PLANNING  AND  ATTENTION  NECESSARY 

Success  in  keeping  down  livestock  losses  and  reducing  the  cost  of 
feeding  depends  very  largely  upon  early  attention.  The  recurrence 
of  drought  in  the  Southwest  is  so  well  established  that  provisions 
to  meet  it  should  be  recognized  in  the  livestock  industry.  The  old 
adage  that  "a  stitch  in  time  saves  nine"  was  never  more  applicable 
than  in  handling  livestock.  Good  results  can  not  be  expected  if 
they  an'  allowed  to  remain  too  long  on  failing  range  before  pro- 
e  measures  are  carried  out.  If  action  is  delayed  until  the 
danger  point  is  reached,  extensive  feeding  will  be  necessary  and 
the  facilities  for  handling  the  stock  may  be  overtaxed.     It  is  usually 


A  band  of  ewes  and  lambs  prrazinn  on  an  Irrigated  field.  Some  sheepmen  Bad 
it  profitable  to  arrange  for  the  lambing  to  take  place  in  the  Irrigated  valleys,  where 
there  is  plenty  of  Seta     In  this  way  lambs  may  be  produced  for  the  early  market 

less  expensive  to  maintain  an  animal  in  fair  condition  at  all  times 
than  to  bring  about  recovery  after  a  severe  setback. 

Proper  stocking,  reserving  part  of  the  range,  making  adjustments 

in  tli-  ock  retained,  and  providing  for  emergency  feed 

sfeguards  that  can  not  ordinarily  be  arranged  for  after  the 

critical  period  lias  arrived.    These  preparations  require  foresight  and 

planning  far  in  advance  of  the  drought,  and  the  uncertainty  about 

when  the  critical  time  m:iv  come  makes  it  advisable  for  the  livestock 

■  to  be  prepared  at  all  times.  The  practice  of  running  large 
\hich  suitable  care  can  not  be  given,  especially  in  times  of 
emergency,  should  Lri\e  place  to  the  plan  of  carrying  slightly  smaller 
better  quality,  which  can  be  adequately  red  and  eared  for 
diirii  Bucy  periods.    The  cost  of  these  safeguards  may  cut 

mtn  the  profits  of  tlie  business  in  the  good  years;  but  the  losses  will 
be  d»  proportionately  more  calves  and  lambs*  will  be  pro- 

duced, tl  of  higher  grade  animals  will  be  encouraged,  and 

•  financial  credit  will  result  In  short,  this  foresight  would 
mean   more  efficient    production,  with  the  ill  effects  of  adverse  cli- 
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matic  conditions  largely  eliminated,  and  the  livestock  business  placed 
on  a  more  stable  and  a  more  profitable  basis. 

SUMMARY 

Frequent  droughts  constitute  the  chief  menace  to  the  livestock 
industry  in  the  Southwest.  Careful  management,  with  foresight  and 
planning  in  good  years,  is  essential  to  meet  these  emergencies  and 
place  the  industry  on  a  more  stable  basis. 

Overstocking  has  been  one  of  the  main  factors  in  losses'  from 
starvation.  In  average  years  the  range  should  be  so  stocked  that 
10  to  15  per  cent  of  the  palatable  herbage  of  the  important  range 
plants  is  left  unused.  This  will  safeguard  the  range  and  allow  some 
leeway  in  years  a  little  below  the  average. 

The  breeding  herd  of  cattle  should  be  limited  to  the  number  the 
range  forage  can  support  in  the  "  lean  "  rather  than  in  the  "  fat " 
years.  Any  excess  forage  in  good  years  may  be  used  by  surplus 
livestock  which  can  be  disposed  of  readily  in  time  of  drought. 

The  loss  during  the  critical  spring  period  may  be  offset  to  a  large 
extent  by  reserving  some  winter  range  for  use  by  poor  cattle  during 
this  period.  The  ideal  arrangement  would  be  a  division  of  the  range 
into  summer  and  winter  grazing  areas. 

Breeding  cows  will  do  better  on  the  range  if  calves  are  weaned 
in  the  fall  at  6  to  8  months  of  age  instead  of  being  allowed  to  follow 
the  cows  all  winter. 

Poor  animals  should  not  be  required  to  travel  long  distances  to 
water.  Watering  places  for  cattle  should  not  be  over  5  miles  apart 
on  compartively  level  range  or  more  than  V/2  to  3  miles  apart  on 
rough  range. 

Supplemental  feeding  will  assist  materially  in  keeping  down  the 
loss.  Cottonseed  products,  irrigated-land  and  dry-land  forage  crops, 
and  native  range  plants  that  may  be  specially  prepared  are  the  prin- 
cipal feeds  available.  Dry-land  forage  crops  may  be  raised  in  good 
years  on  favorable  areas  in  the  Southwest,  and  these  may  be  har- 
vested and  stored  for  use  during  critical  times. 

Careful  handling  of  the  cattle,  as  well  as  segregating  the  weak 
animals  and  feeding  them  according  to  their  needs,  will  prove  ad- 
vantageous. 

Sheep  are  more  readily  handled  than  cattle,  returns  from  the 
business  are  quicker,  and  there  is  usually  a  better  market  for  this 
class  of  livestock.  The  number  of  sheep,  therefore,  can  be  adjusted 
more  readily  to  a  change  in  range  conditions  in  time  of  drought  than 
is  the  case  with  cattle. 

The  heaviest  losses  among  sheep  usually  occur  at  lambing  time. 
The  reservation  of  lambing  pastures  and  the  supplemental  feeding 
of  cottonseed  products,  grain,  irrigated-land  and  dry-land  forage 
crops,  and  native  range  plants  will  control  these  losses  to  a  great 
extent. 

Success  in  safeguarding  against  losses  depends  largely  upon  pre- 
paredness to  meet  the  situation  and  the  timely  taking  of  necessary 
action.  The  increased  cost  of  the  protective  measures  advised  will  be 
more  than  offset  by  the  larger  returns  from  a  business  thus  made 
more  stable  and  profitable. 
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■pMMER  AND  SPELT  are  kinds  of  wheat  the  kernels  of 
•^  which  are  not  removed  from  the  chaff  in  threshing. 
Emmer  and  spelt  are  commonly  but  wrongly  called  "  speltz." 

Emmer  was  introduced  into  this  country  from  Russia 
about  40  or  50  years  ago.  The  States  leading  in  the  pro- 
duction of  emmer  are  South  Dakota,  North  Dakota,  Ne- 
braska, Minnesota,  and  Colorado.  About  166,000  acres  of 
emmer  and  spelt  (mostly  emmer)  were  grown  in  1919. 
Spring  emmer  is  best  adapted  to  eastern  North  Dakota  and 
South  Dakota,  but  even  there  it  usually  yields  less  than  the 
best  varieties  of  barley  or  oats.  Winter  emmer  is  not  an 
important  crop  in  any  part  of  the  United  States. 

The  Vernal  (White  Spring)  or  common  emmer  is  the  most 
productive  spring  variety,  although  Khapli  appears  promis- 
ing in  some  sections.  Both  of  these  varieties  are  very 
resistant  to  stem  rust. 

Black  Winter  emmer  is  not  very  winter  hardy  or  very 
resistant  to  rust  or  drought. 

Spring  emmer  yields  best  when  sown  early  at  the  rate 
of  6  to  8  pecks  per  acre. 

Spelt  is  grown  only  on  limited  acreages,  mostly  in  the 
eastern  half  of  the  United  States.  It  is  not  resistant  to  the 
different  kinds  of  rust,  but  is  more  productive  than  barley 
and  oats  in  Maryland  and  Virginia.  Winter  spelt  should  be 
sown  at  the  rate  of  8  to  12  pecks  per  acre  at  the  time  winter 
wheat  is  sown. 

Emmer  and  spelt  are  used  principally  as  feed  for  live- 
stock and  have  a  feeding  value  about  equal  to  oats  and 
somewhat  less  than  barley  and  corn.  They  also  are  used 
for  making  breakfast  foods.  Emmer  and  spelt  are  not 
suitable  for  the  manufacture  of  bread-making  flours  in  this 
country. 


Washington,  D.  C. 
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WHAT  ARE  EMMER  AND  SPELT? 

E.M.MKR  AND  SPELT  are  kinds  of  wheat  which  are  grown  to  a 
limited  extent  in  the  United  States.  They  differ  from  other 
wheats  in  that  most  of  the  kernels  are  not  removed  from  the  chaff 
(glumes)  in  threshing.  The  heads  of  both  are  fragile  and  break  up 
during  the  threshing  operation,  leaving  most  of  the  meshes  (spikelets) 
whole  with  the  kernels  inclosed  (figs.  1  and  2).  Some  of  the  kernels 
always  thresh  out,  however,  the  proportion  depending  on  the  adjust- 
ment of  the  threshing  machine  and  the  moisture  content  of  the  grain 
and  straw  at  the  time  of  threshing. 

Emmer  and  spelt  differ  considerably  in  the  shape  and  compactness 
of  the  beads  and  in  other  characters  (figs.  3  and  4).  The  kernels  of 
r  and  spelt  are  somewhat  similar,  being  red  in  color  and  semi- 
hard or  hard  in  texture.  The  kernels  are  long,  slender,  and  tapering 
and  have  a  long  pointed  brush.  The  uses  of  the  two  crops  are  much 
the  same,  but  they  are  adapted  to  growing  under  very  different 
condil  ioi 

speltz"  is  commonly  used  for  both  emmer  and  spelt 

by  fanner-   and   seedsmen    in   this  country.     The  names  "Russian 

"  Spelz,"  and  "  splits  "  also  have  been  used.     As  emmer  and 

distinct  crops  the  word  "  speltz  "  should  be  discarded,  and 

thev  should  be  known  by  their  proper  names. 

Another  kind  of  wheat,  called  einkorn,  the  kernels  of  which  remain 
inclosed  in  the  chaff  like  emmer  and  spelt  when  threshed,  is  not 
n  by  farmers  in  the  United  States  and  therefore  is  not  dis- 
ed  in  this  bulletin.1 

Farther  Information  concerning  thewo  crop  irtment  of  Agriculture 

Bull-tin  No.   1107,  Kx;*  riment*  with  Emmer,  Spelt,  and  Einkorn,  by  John  II.  Martin  and 
Clyde  E.  Leigh ly.  60  p.,  3  pi.     1024. 
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EMMER 


Fig. 


Emmer  usually  has  pithy  stems  and  velvety  leaves.     The  heads 
are  very  compact  and  are  flattened  on  the  sides.     The  pedicels  (joints 

of  the  rachis  or  stem  of  the 
heads)  are  short,  narrow,  and 
pointed  and  usually  remain 
attached  to  the  lower  end  of 
the  meshes  when  threshed 
(fig.  1).  The  meshes  are  flat- 
tened on  the  inner  side  and 
contain  two  (or  sometimes 
three)  kernels. 

HISTORY 

Emmer  apparently  has  been 
grown  since  prehistoric  times. 
It  still  is  grown  in  many 
parts  of  Europe  and  Asia, 
although  it  is  becoming  of 
less  importance.  It  is  often 
of   considerable    importance, 

1.— Emmer    spikelets,    showing    short    and      i,nTOOTOT,     WUTO    nrrrinnlfnral 
pointed  pedicel  attached  to  base  however,    WUere    agriCUltUial 

conditions  are  unfavorable, 
as  in  some  parts  of  Russia.  Emmer  probably  was  introduced  into 
this  country  about  40  or  50  years  ago  by  German  immigrants  from 
southern  Russia  who  settled  in  the  Dakotas.  Other  lots  of  emmer 
have  since-  been  introduced 
and  distributed  by  the 
United  States  Department 
of  Agriculture. 

DISTRIBUTION 


The  States  leading  in  the 
production  of  emmer  are 
South  Dakota,  North  Da- 
kota, Nebraska,  Minnesota, 
and  Colorado,  in  the  order 
named.  Approximately 
166,000  acres  of  emmer  and 
spelt  combined  were  grown 
in  the  United  States  in  1919, 
or  about  one-third  of  the 
acreage  which  was  grown  10 
years  previously.  The  sec- 
tion producing  the  largest 
quantity  of  emmer  lies  in 
the  eastern  Dakotas.  The 
distribution  of  emmer  in  the 
map  (fig.  5). 


l'i<;.  2. — Spelt  spikelets,  mostly  without  pedicel  at- 
tached Co  base*  but.  usually  with  the  pedicel  of 
the  next  spikelet  attached  to  face 

United  States  in  1919  is  shown  on  the 


Emmet  and  Spelt 


ii.il  •■miner  (A) ;  Black  Winter  emmet  (B).  spike,  side  view,  natural  tiaej 
glnmea  from  lower,  central,  and  Dpper  iH>rti<»ns  <>r  npVn,  natural  size;  spikeiet  and 
kernel,  magnified  3  diameters 
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Fig.  4. — White  Spring  spelt  (A)  ;  Bed  Winter  spelt  (B).  Spikes,  face  and  side  views, 
natural  size;  glumes  from  lower,  central,  and  upper  portions  of  spike,  natural  size; 
spikelet  and  kernel,  magnified  3  diameters 
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ADAPTATION 

Kmmer  has  been  regarded  as  a  drought -resistant  crop  with  recom- 
mendations that  it  be  grown  in  the  semiarid  regions.  Experiments 
and  experience  in  this  country,  however,  have  shown  that  it  is  not 
oouctivt  as  adapted  varieties  of  wheat,  oats,  and  barley  under 
conditions  of  limited  rainfall.  Emmer  is  better  suited  to  some 
subhumid  sections  than  to  the  semiarid  regions,  and  in  the  semiarid 
regions  it  gives  better  results  in  comparison  with  other  small  grains 
in  moist  seasons  than  it  does  in  very  dry  seasons;  in  fact,  it  some- 
times is  a  complete  failure  in  dry  seasons  when  certain  varieties  of 
other  grains  produce  at  least  a  partial  crop. 

Spring  emmer  is  best  adapted  to  the  eastern  portions  of  North 
Dakota  and  South  Dakota  and  to  western  Minnesota.  There  it  yields 
only  slightly  less  than  oats  and  barley,  the  feed  grains  with  which  it 
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Competes,  but  in  some  Seasons  it  out  yields  both  of  these  crops.  As 
spring  emmer  is  very  resistant  to  rust  the  growing  of  this  crop  offers 
I  means  of  avoiding  serious  rust  losses  and  may  thus  have  a  small 
place  in  the  farming  system  because  it  permits  greater  diversification 
and  thereby  spreads  the  crop  risk-.  In  general,  however,  it  is  less 
profitable  than  other  grains.  Outside  of  the  region  just  mentioned, 
spring  emmer  on  the  average  can  not  compete  with  the  better  varie- 

(  barley  or  oats,  or-  both. 
Winter  emmer  i-  imt  successful  in  the  East  or  in  the  northern  half 
of  the  United  States  because  of  its  late  maturity  and  lack  of  hardi- 
In  the  Great  Plains  and  Mississippi  Valley  areas  it  is  not  suffi- 
ciently hardy  to  survive  the  winter  temperatures  which  occur  in  most 
mid  north  of  Kansas.     Winter  emmer  has  given  the 
-n!t-  in  1  tali  and  Arizona,  and  even  there  the  yields  of  threshed 
grain   without  the  hulls  are  less  than  the  yields  of  winter  wheat. 
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Winter  emmer  is  thus  not  well  suited  for  growing  in  any  part  of  the 
United  States,  although  some  of  it  still  is  grown  in  Colorado  and 
other  States. 

VARIETIES 

A  number  of  varieties  of  emmer  have  been  introduced  into  this 
country,  but  only  the  three  discussed  here  are  now  known  to  be 
grown  commercially. 

VERNAL  (WHITE  SPRING) 

The  Vernal  (White  Spring)  or  common  emmer  is  the  grain  usu- 
ally grown  in  this  country  as  "  speltz."  It  was  first  brought  to  the 
United  States  by  German-Russian  immigrants  and  grown  in  the 
Dakotas.  In  1898,  samples  of  this  variety  were  introduced  into  the 
United  States  by  the  Department  of  Agriculture  under  the  names 
Ufa  and  Yaroslav.  Vernal  is  the  only  variety  of  emmer  of  any  im- 
portance in  this  country  now. 

The  Vernal  variety  has  slender,  nodding,  bearded  heads  about 
2  to  2J  inches  long,  glabrous  (not  velvety)  white  or  yellow  chaff, 
and  purplish  stems  (fig.  3,  A).  It  is  very  resistant  to  rust  and  is 
seldom  injured  by  smut.  It  is  grown  only  from  spring  sowing. 
In  numerous  experiments  comparing  Vernal  with  other  varieties  of 
emmer  in  the  Great  Plains  and  prairie  regions,  it  has  given  the 
highest  average  yields,  with  few  exceptions.  With  the  possible  ex- 
ception of  Khapli,  Vernal  probably  should  be  the  only  variety  of 
emmer  grown  in  this  country. 

KHAPLI 

Khapli,  or  Kathiawar,  emmer  was  introduced  from  India  by  the 
Department  of  Agriculture  in  1908  and  was  distributed  in  1917  from 
the  Highmore  substation  of  the  South  Dakota  Agricultural  Ex- 
periment Station.  A  small  acreage  of  this  variety  may  perhaps 
still  be  grown  in  South  Dakota.  Khapli  differs  from  the  Vernal 
variety  principally  in  being  earlier  and  in  having  shorter  steins  and 
wider  heads.    It  is  nearly  immune  from  stem  rust. 

Khapli  has  given  somewhat  higher  yields  than  Vernal  in  South 
Dakota  and  Colorado  and  therefore  is  of  some  promise  in  those 
States,  although  it  frequently  is  rather  short  and  somewhat  difficult 
to  harvest. 

BLACK  WINTER 

Black  Winter  emmer  was  introduced  from  France  by  the  Depart- 
ment of  Agriculture  in  1904  and  was  distributed  to  farmers  later. 
Only  a  limited  acreage,  most  of  which  is  in  Colorado,  is  now  grown, 
because  of  the  frequent  losses  from  winterkilling.  A  field  of  Black 
Winter  emmer  growing  in  Texas  is  shown  in  Figure  6.  A  mass 
selection  of  this  variety  identical  with  the  original  strain  was  dis- 
tributed in  Wrvoming  about  1910  as  "  Buffum's  Improved  Black 
Winter  emmer." 

Black  Winter  has  large  bearded  heads  which  are  wide  in  one  direc- 
tion and  narrow  in  the  other.  The  chaff  is  bluish  black  or  brownish 
black  in  color  (fig.  3,  B).  Sometimes  the  heads  arc  branched  when 
grown  under  very  favorable  conditions.  The  plants  are  tall  and 
are  late  in  maturing.     Black  Winter  emmer  is  not  resistant  to  stem 
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rust   or  drought.     It  is  not  as  hardy  as  most  varieties  of  winter 
wheat,  but  is  more  hardy  than  winter  varieties  of  barley  and  oats. 

In  all  comparative  experiments,  reports  of  which  are  available, 
Black  Winter  emmer  has  yielded  less  than  the  leading  variety  of 
barley  or  oats  and  often  is  outyielded  by  both  of  these  crops  except 
at  Nephi,  Utah.  The  advantage  of  the  leading  variety  of  barley  or 
however,  has  not  been  large  at  McPherson,  Kans.,  Channing, 
rex.,  or  Phoenix,  Ariz.  At  Nephi,  Utah,  neither  barley  nor  oats  is 
Well  adapted,  and  winter  wheat,  the  leading  small-grain  crop,  pro- 
duces higher  yields  of  threshed  grain  without  the  hulls  than  does 
Black  Winter  emmer.  This  variety  of  emmer  could  generally  be  dis- 
placed by  other  crops  with  profit. 


—A  Odd  of  I '.lack  Winter  emmer  growing  at  Chanuing,  Tex. 
CULTURE 


SPRING  EMMER 

In  the  sections  where  spring  emmer  is  adapted  it  should  be  sown 

i  ly  in  the  spring  as  soil  conditions  permit.    The  bed  results  have 

been  obtained  when  it  was  sown  with  the  grain  drill  at  6  to  8  pecks 

.   which  is  about  the  rate  used  for  oats  in  the  semiarid  and 

subhuniid  sections.     The  drill  should  be  adjusted  the  same  as  it  is 

t&    Bmmer  requires  the  same  soil  preparation  as  other 

sprim  and  occupies  a  similar  position  in  crop  rotations.    The 

profitable   crops  of   emmer    in    comparative   experiments  have 

ned  on  corn  ground,  where  the  cost  of  production  has  been 

low. 

WINTER   EMMER 

Winter  emmer  should  be  -own  with  the  grain  drill  at  the  rate  of  6 
pecks  per  acre  in  semiarid  sections.    The  bed  results  are  obtained 
il  it  is  -own  at  the  time  most  favorable  for  winter  wheat  sowing,    A 
depth  of  sowing  of  i  to  :;  inches  is  most  satisfactory. 
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HARVESTING  AND  THRESHING 


The  heads  of  emmer  are  easily  broken  at  maturity,  and  therefore 
the  crop  should  be  harvested  before  it  is  dead  ripe,  to  avoid  losses 
from  shattering.  Emmer  is  harvested  and  shocked  in  the  same 
manner  as  wheat,  oats,  or  barley.  It  is  threshed  easily,  but  care 
should  be  taken  to  avoid  dehulling  too  many  of  the  kernels.  When 
threshed  most  of  the  kernels  should  remain  inclosed  in  the  chaff. 
The  adjustment  of  the  threshing  machine  is  practically  the  same  as 
for  threshing  oats. 

SPELT 

Spelt  usually  has  rather  large  hollow  stems  and  glabrous  (not 
velvety)  or  slightly  velvety  leaves.  The  heads  are  long,  slender, 
and  open,  with  the  meshes  far  apart  and  arched  on  the  inner  side. 
The  pedicel  (joint  of  rachis  or  stem  of  the  head)  is  long  and  wide 
and  after  threshing  usually  remains  attached  to  the  face  of  the  mesh 
below  the  one  which  it  bears  (fig.  2).  Both  bearded  and  beardless 
and  winter  and  spring  varieties  of  spelt  are  known.  The  winter 
varieties  usually  will  produce  seed  from  spring  sowing  in*  the  spring- 
wheat  area  unless  sown  very  late.     Most  varieties  are  rather  tall. 

Spelt  can  be  distinguished  from  emmer  easily  by  its  long  slender 
heads  and  by  the  longer,  wider,  and  different  attachment  of  the 
pedicels  and  by  its  larger  hollow  stems.  The  kernels  of  spelt  are 
more  flattened  than  those  of  emmer.  Except  for  their  manner  of 
breaking  up  in  threshing,  spelt  and  emmer  do  not  have  many  char- 
acteristics in  common. 

HISTORY 

Spelt  has  been  grown  in  Europe  for  200  years,  and  probably 
much  longer.  It  has  been  introduced  into  the  United  States  on 
numerous  occasions,  several  introductions  having  been  made  during 
the  nineties.  It  was  grown  experimentally  in  California  as  early 
as  1893.  More  recently  samples  of  spelt  were  imported  from  Ger- 
many by  the  United  States  Department  of  Agriculture.  After 
being  grown  experimentally  for  a  few  years  seed  from  these  intro- 
ductions was  distributed  to  a  few  farmers  in  the  Eastern  and  Southern 
States. 

DISTRIBUTION 

Statistics  on  the  distribution  of  spelt  alone  in  this  country  are  not 
available,  but  apparently  only  a  few  hundred  acres  are  grown.  The 
data  on  spelt  and  emmer  are  combined  in  census  reports.  In  1919 
about  166,000  acres  of  these  two  crops  were  grown  in  the  United 
States,  most  of  which  was  emmer.  Most  of  the  spelt  is  grown  in 
the  eastern  half  of  the  United  States,  although  it  occasionally  is 
found  in  other  sections.  The  frequent  application  of  the  name 
"speltz"  to  both  of  these  crops  by  farmers  and  seedsmen  makes 
reports  on  them  somewhat  indefinite. 

ADAPTATION 

Winter  spelt  is  adapted  to  sections  where  winter  wheat  safely  sur- 
vives the  winters.  It  has  yielded  less  than  the  most  productive 
variety  of  barley  or  oats  and  sometimes  less  than  the  leading  variety 
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of  both  barley  and  oats  in  all  comparative  experiments  conducted 
in  the  United  States  and  Canada,  reports  of  which  are  available, 
except  at  College  Park,  Md.,  Rosslyn,  Va.,  and  Nephi,  Utah.  At 
these  places  it  considerably  outyields  both  winter  and  spring  barley 
and  oats  in  pounds  of  grain  per  acre.  Generally,  however,  spelt 
has  not  produced  as  large  net  yields  of  grain  (kernels  only)  as 
winter  wheat  in  those  sections  where  it  has  surpassed  barley  and 
oats. 

In  experiments  with  spelt  conducted  at  the  Arlington  Experiment 
Farm  of  the  Department  of  Agriculture  in  northern  Virginia  near 
Washington,  D.  C.,  it  has  been  observed  that  spelt  produces  larger 
net  yields  of  grain  (kernels  only)  than  wheat  in  years  and  under 
conditions  where  wheat  is  badly  lodged.  Spelt  has  stood  up  better 
than  wheat,  also  better  than  oats  and  rye,  in  wet  years  and  on  rich 
land  and  on  wet  or  heavy  land.  This  has  resulted  in  the  production 
of  a  good  crop  of  spelt,  while  the  yield  of  other  crops  was  reduced 
by  lodging. 

Farmers  in  central  Virginia  who  are  growing  spelt  also  report 
that  it  is  a  surer  crop  than  oats;  that  it  can  be  sown  later  in  the 
fall,  after  the  corn  is  taken  oil';  and  that  the  yield  is  much  larger 
than  that  of  oats,  especially  on  poor  land. 

The  results  of  experiments  in  which  the  three  crops  were  com- 
pared indicate  that  spelt  could  profitably  displace  much  of  the 
barley  and  oats  now  grown  for  feed  in  certain  parts  of  Maryland 
and  Virginia^  and  possibly  in  central  Utah.  The  crop  should  be 
tried  more  widely  in  these  sections  with  this  object  in  view.  Lack 
of  knowledge  of  the  spelt  crop  and  unavailability  of  seed  have  re- 
sulted in  few  trials  of  it  being  made.  Where  they  have  been  made  it 
generally  has  not  been  able  to  win  favor  from  oats  and  barley,  with 
the  growing  and  uses  of  which  farmers  are  thoroughly  familiar. 
A  new  crop  of  this  kind  also  meets  with  marketing  difficulties.  Any 
excess  production  can  not  be  moved  to  market  profitably  in  small 
lots,  and  even  in  the  market  could  not  be  sold  unless  a  demand  ex- 
isted. It  Is  advisable,  therefore,  that  the  growing  of  spelt  be  limited 
to  home  or  local  needs  until  a  market  for  the  surplus  production  is 
known  to  exist. 

VARIETIES 

Although  many  varieties  of  spelt  are  known  in  Europe  and 
several  have  been  grown  experimentally  in  this  country,  only  two 
owknowntobe  grown  commercially  on  a  small  acreage  in  the 
United  States.  Both  are  winter  varieties  and  are  described  here. 
Neither  is  resistant  to  stem  or  leaf  rust  or  loose  or  covered  smut. 
They  apparently  are  as  winter  hardy  as  most  varieties  of  winter 
wheat.  The  winterkilling  of  spelt  has  not  been  experienced  over 
a  period  of  more  than  10  years  in  the  vicinity  of  Washington,  D.  C, 
and  the  coldest  winters  during  this  time  have  not  induced  the  yields. 

One  variety  of  spring  spelt,  White  Spring  (fig.  4,  A),  was  dis- 
tributed formerly  by  a  seed  firm  in  New  York,  but  apparently  it 
UB  not  now  grown  on  farms  in  the  United  States. 

ALSTROUM 

This  variety  has  lon<_r.  -lender,  open,  nodding  beardless  heads  with 
glabrous  (not   relvetyj   white  or  yellow  chaff  (fig.  7).    The  stems 
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Fig.  7. — Heads  of  Alstroum  spelt 


are  yellow,  with 
sometimes  a  purple 
tinge.  Although  a 
winter  variety  Al- 
stroum will  mature 
seed  rather  late  in 
northern  localities 
even  when  sown  in 
the  spring.  This  va- 
riety was  obtained 
by  the  Department 
of  Agriculture  in 
1901  from  the  Wash- 
ington Agricultural 
Experiment  Station, 
by  which  station  it 
had  been  introduced 
from  Asia. 

Considerable  quan- 
tities of  Alstroum 
spelt  have  been  dis- 
tributed to  farmers 
during  the  past  few 
years  by  the  Depart- 
ment of  Agriculture 
from  the  Arlington 
Experiment  Farm, 
Kosslyn,  Va.  It  is 
now  grown  to  some 
extent  in  Man-land, 
Virginia,  and  North 
Carolina.  Several 
farmers  have  re- 
ported good  yields 
and  general  satisfac- 
tion with  the  crop. 
It  should  be  given  a 
thorough  trial  as  a 
feed  crop  in  these 
States. 

RED   WINTER 

Red  Winter  or 
Red  spelt  differs 
from  the  Alstroum 
variety  principally 
in  having  red  or 
brown  chaff  and  in 
having  a  few  short- 
tip  beards  on  the 
heads  (fig.  4,  B).    In 


height,  time  of  maturity,  and  color  of  stems  Red  Winter  is  very 
similar  to  Alstroum  and,  like  the  latter  variety,  can  be  matured  from 
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spring  sowing  in  northern  localities.  This  variety  appears  to  be  more 
h&rdj  than  any  variety  of  winter  emmer. 

Doubtless  several  lots  of  Red  Winter  spelt  have  been  introduced 
from  Europe.  A  sample  was  obtained  by  the  Department  of  Agri- 
culture in  1901  from  the  Washington  Agricultural  Experiment  Sta- 
tion, by  which  station  it  had  been  introduced  from  Asia.  Seed  of 
this  variety  under  the  name  Brown  Winter  also  was  introduced  from 
Switzerland  alxnit  1913  by  a  farmer  in  South  Dakota,  who  distrib- 
uted it  two  years  later.  It  was  sown  on  a  considerable  acreage  in 
the  Black  Hills  district  of  South  Dakota  and  Wyoming,  but  was 
almost  entirely  winterkilled  during  the  rather  severe  winters  which 
followed,  and  very  little,  if  any,  of  this  spelt  is  now  grown.  Red 
AVi nter  spelt  also  has  been  distributed  by  the  Department  of  Agri- 
culture and  several  experiment  stations,  but  it  is  not  extensively 
grown. 

This  variety  has  yielded  about  as  well  as  Alstroum  in  Maryland 
and  Virginia.  It  is  the  most  promising  variety  of  spelt  in  the  south- 
ern Great  Plains  and  the  Great  Basin  regions,  where  it  usually  out- 
yields  Black  Winter  emmer.  Because  it  has  not  compared  favorably 
with  winter  wheat  and  some  other  crops,  however,  it  has  not  become 
commercially  important  even  in  these  regions. 

CULTURE 

The  culture  of  spelt  is  very  similar  to  that  of  wheat.  The  prepara- 
tion of  the  soil,  the  rotations,  and  the  fertilizers  are  the  same  for  both 
crops.  Spelt  also  should  be  sown  at  the  best  time  for  sowing  wheat. 
1 1  should  be  sown  with  the  grain  drill  at  the  rate  of  8  to  12  pecks  per 
acre  in  the  Eastern  States,  but  less  in  semiarid  regions.  In  order  to 
sow  at  these  rates  it  may  be  necessary  to  set  the  drill  to  sow  a  some- 
what larger  quantity,  because  the  large  grains  pass  through  the  drill 
rather  slowly. 

In  drilling  spelt  and  emmer  on  the  Arlington  Experiment  Farm 
it  has  been  the  practice  to  set  the  drill  feed  as- if  sowing  barley  or 
This  has  resulted  in  sowing  about  70  to  90  pounds  of  seed  per 
:i<  n  .  which  lias  given  a  fairly  good  stand  but  somewhat  thinner  than 
the  usual  stand  of  wheat .  The  presence  in  seed  spelt  of  sticks,  straws, 
and  parts  of  spelt  heads  not  fully  broken  up  will  interfere  with 
proper  feeding  through  the  drill.  Removal  of  such  material  by  fan- 
ning and  screening  will  result  in  more  even  seeding  and  a  better 
d. 

Both  spelt  and  emmer  are  slower  in  germinating  than  wheat,  prob- 
ably on  account  of  the  chaff  which  covers  the  kernels.  In  order  to 
provide  for  the  additional  moisture  which  appears  to  be  needed  for 
germination,  it  has  been  the  practice  at  the  Arlington  Experiment 
Farm  when  the  seed  bed  is  dry  to  seed  both  spelt  and  emmer  some- 
what deeper  than  wheat  is  sown. 

HARVESTING   AND   THRESHING 

The.  heads  of  spelt  are  brittle  and  break  up  in  threshing  with  the 

kernels  inclosed  in  the  chaff  (glumes)  rather  than  shelled  free,  like 

In  very  dry  regions  or  when  the  grain  becomes  dead  ripe 
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before  cutting,  there  may  be  some  loss  in  the  field  from  this  breaking 
up  of  the  head.  The  kernels  are  held  very  tightly,  however,  and  if 
cutting  takes  place  before  the  crop  is  dead  ripe  the  losses  from  shat- 
tering in  cutting  and  handling  spelt  apparently  have  not  been  as 
large  as  occur  in  wheat)  oats,  and  barley. 

Spelt  is  threshed  with  the  ordinary  threshing  machine.  Some  at- 
tention should  be  given  to  adjusting  the  concave  properly  in  thresh- 
ing spelt  If  the  teeth  are  too  close,  too  many  kernels  will  be  broken 
and  shelled  out  from  the  chaff.  If  they  are  too  far  apart,  many  of 
the  heads  will  not  be  completely  broken  up.  Entire  heads  or  heads 
only  partially  broken  up  make  difficult  the  proper  cleaning  by  the 
machine  and  later  will  interfere  in  sowing  the  grain  with  a  drill. 
Attention  must  also  be  given  in  threshing  to  use  the  proper  riddles 
in  the  machine  for  cleaning  the  threshed  grain. 

USES  OF  EMMER  AND  SPELT 

As  ordinarily  threshed  most  of  the  kernels  of  emmer  and  spelt 
remain  inclosed  in  the  hulls,  or  chaff,  which  comprise  about  20  to  30 
per  cent  of  the  total  weight  of  the  grain.  In  chemical  composition, 
emmer  and  spelt  are  somewhat  similar  to  oats,  and  experiments 
indicate  that  these  grains  are  about  equal  to  or  slightly  better  than 
oats  and  somewhat  inferior  to  barley  and  corn  in  feeding  value. 
The  kernels  of  emmer  and  spelt  with  the  hulls  or  chaff  removed 
have  about  the  same  composition  as  wheat. 

Nearly  all  of  the  emmer  and  spelt  grown  in  the  United  States  is 
fed  to  livestock.  It  should  be  ground  before  being  fed.  Because 
of  its  bulk,  emmer  and  spelt  give  better  results  when  mixed  with 
other  grains  or  concentrates,  such  as  corn,  barley,  or  linseed  meal. 
The  straws  of  emmer  and  spelt  are  about  equal  in  feeding  value  to 
wheat  straw,  although  stock  will  sometimes  leave  wheat  straw  for 
spelt  straw. 

In  Europe  emmer  and  spelt  often  are  used  in  making  food  prod- 
ucts. Sometimes  they  are  dehulled  and  ground  into  a  meal  which  is 
used  for  porridge.  Some  emmer  is  being  milled  into  an  uncooked 
breakfast  food  in  this  country.  In  Germany  spelt  sometimes  is 
harvested  before  it  is  ripe,  and  the  dried  immature  kernels,  called 
griinkorn,  are  used  in  soups,  porridge,  etc. 

Flour  from  emmer  and  spelt  produces  an  undesirable  dark,  heavy 
bread,  and  when  flour  is  made  it  is  used  mostly  in  mixtures  with 
wheat  flour.  These  crops  are  not  suitable  for  the  manufacture  of 
bread-making  flours  in  this  country. 
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POWER  for  THE  FARM 
FROM  SMALL  STREAMS 


MANY  FARMERS  do  not  realize  that  small  streams  are 
frequently  sources  of  power  which  may  be  utilized 
in  generating  electricity  to  light  their  buildings  and  grounds 
and  possibly  to  operate  a  number  of  small  machines.  Elec- 
trical equipment  on  the  farm  saves  time  and  labor  in  the 
performance  of  household  and  farm  work,  but  if  it  is  to  be  a 
sound  investment  the  cost  of  installation  should  not,  of 
course,  be  greater  than  the  benefits  obtained  will  justify. 
In  this  respect  farm  water-power  electric  outfits  have  their 
limitations. 

The  purpose  of  this  bulletin  is  to  acquaint  farmers  with 
the  possibilities  of  developing  the  power  of  small  streams  by 
converting  it  into  electrical  energy  and  the  uses  to  which 
such  power  can  be  put;  to  give  information  which  will  en- 
able them  to  avoid  unnecessary  expenditures;  to  explain 
how  to  determine  the  power  a  stream  will  supply;  and  to 
indicate  the  sources  from  which  to  secure  additional  informa- 
tion in  regard  to  the  approximate  cost  of  installing  a  plant 
suited  to  the  power  available.  The  details  of  design,  in- 
stallation, and  operation  of  electrical  equipment  are  not 
within  the  scope  of  this  bulletin. 


Washington,  D.  C. 


Issued  January,  1925. 
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By  A.  M.  Daniels,  Associate  Mechanical  Engineer,  Division  of  Agricultural 
Engineering,  Bureau  of  Public  Roads,  C.  E.  Seitz,  Agricultural  Engineer, 
and  J.C.Glenn,  Assistant  Agricultural  Engineer, Virginia  Polytechnic  Institute 
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SMALL    STREAMS    AS    SOURCES    OF    ELECTRIC    POWER 

A/IANY  STREAMS  apparently  too  small  to  produce  power  for 
*■**■  practical  purposes  may  be  so  developed  as  to  furnish  enough 
power  for  the  common  needs  of  the  farm;  others  may  provide  suffi- 
cient power  to  electrify  an  entire  farm. 

Electric  power  makes  possible  the  use  of  many  labor-saving  de- 
vices and  conveniences.  Sometimes  the  power  available  will  be 
sufficient  for  only  a  few  lights.  Often,  however,  plants  may  be 
installed  large  enough  to  supply  from  2  to  5  horsepower  during  the 
entire  year,  and  this  will  meet  the  requirements  of  the  average  farm. 
In  exceptional  eases  it  is  possible  to  provide  a  plant  capable  of  fur- 
nishing 50  to  100  lights  and  current  for  operating  a  washing  machine, 
iron,  vacuum  cleaner,  electric  fan,  toaster,  percolator,  sewing  machine, 
a  cooking  range,  etc.,  as  well  as  such  farm  machinery  as  wood  saws, 
corn  shelters,  and  threshers. 

Whether  it  will  be  profitable  to  develop  a  particular  power  site 
should  be  determined  oefore  any  expense  is  incurred,  and  the  ques- 
tion is  one  which  the  owner  must  decide  for  himself.  He  can  deter- 
mine the  amount  of  available  power  by  methods  described  in  this 
bulletin  and  can  form  an  estimate  of  the  power  required  for  each  of 
various  operations.  From  manufacturers  of  wheels,  generators, 
.  he  can  ascertain  the  cost  of  the  equipment  which  must 
be  purchased.  He  can  form  an  approximate  estimate  of  the  cost  of 
a  dam,  flume,  and  other  construction  work.  Against  this  total 
cost — or  the  interest  on  the  sum — he  must  weigh  the  advantages 
to  be  gained.  Many  of  these,  such  as  the  greater  convenience,  can 
not  be  estimated  in  dollars  and  cents,  but  time  and  labor  saved  by 
doing  many  things  with  electric  power  can  be  valued  approximately. 
If  that  time  and  labor  can  be  utilized  profitably  in  other  ways  their 
value  rc«v  bo  credited  to  the  cost  of  installation. 
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The  first  cost  of  a  small  water-power  plant  is  usually  greater  than 
that  of  a  similar  plant  driven  by  an  engine,  but  the  operating  cost 
of  the  former  is  less,  and  its  depreciation  is  slower.  Sometimes  an 
abandoned  milldam  can  be  repaired,  and  by  the  installation  of  the 
proper  machinery  electricity  can  be  supplied  to  a  group  of  farms  at 
a  reasonable  cost.  Such  an  undertaking  may  be  developed  as  a 
cooperative  enterprise,  or  the  owner  of  the  site  may  supply  himself 
with  current  and  sell  the  surplus  to  his  neighbors.  However,  small 
streams  do  not  usually  offer  opportunity  for  such  development.  If 
it  is  necessary  to  construct  a  dam  of  considerable  size,  the  return 
usually  will  not  justify  the  expense. 

Electric  plants  run  by  water  power  can  not  be  bought  set-up  and 
ready  to  work;  each  plant  must  be  designed  to  fit  the  local  condi- 
tions. Although  the  average  owner  can  do  most  if  not  all  of  the 
construction  work,  the  advice  of  some  one  familiar  with  water- 
power  development  should  be  secured.  Information  of  this  sort 
can  be  obtained  from  the  State  agricultural  colleges,  and  the  United 
States  Department  of  Agriculture.  Manufacturers  of  water-power 
apparatus  also  are  glad  to  extend  assistance  to  anyone  seriously 
considering  a  project.  They  are  usually  prepared  to  supply  a 
descriptive  booklet  containing  general  information  on  developing 
water  power,  accompanied  by  a  questionnaire,  so  that  the  owner 
may  submit  data  relating  to  the  project  and  thus  enable  the  manu- 
facturer to  recommend  the  most  suitable  machinery  and  advise  as 
to  its  cost.  This  service  is  free  of  charge.  If  an  order  is  placed, 
manufacturers  will  usually  prepare  a  complete  general  arrangement 
drawing  without  extra  charge,  showing  how  the  apparatus  should  be 
set  and  giving  the  dimensions  of  the  required  equipment.  In  some 
cases  the  purchaser  is  advised  as  to  the  successive  steps  to  pursue 
when  installing  the  machinery  in  order  to  secure  the  best  results. 
The  services  of  an  expert  erecting  engineer  will  be  furnished  if  desired 
for  a  stipulated  amount  per  day  plus  living  and  traveling  expenses, 
but  for  small  installations  the  cost  will  usually  prohibit  the  employ- 
ment of  such  help,  and  generally  it  is  not  required. 

The  farmer  who  attempts  to  construct  a  plant  without  full  knowl- 
edge of  the  requirements  is  apt  to  incur  needless  expense,  and  in 
some  cases  complete  failure  may  result.  As  an.  illustration,  a  Mary- 
land farmer  purchased  "  a  complete  secondhand  water  power  outfit '■ 
advertised  in  a  farm  paper  with  the  idea  of  installing  it  on  a  small 
brook.  The  material  was  received  in  good  condition  and  was 
exactly  as  advertised.  As  the  purchaser  did  not  know  how  to  install 
it,  he  secured  the  assistance  of  an  engineer  familiar  with  small  water- 
power  development  who  returned  the  disappointing  report  that  the 
greater  part  of  the  equipment  was  not  suited  to  the  particular  stream 
and  that  the  electric  generator  required  a  stream  capable  of  supply- 
ing five  times  the  power  that  could  be  obtained. 

POWER 

The  power  that  can  be  obtained  from  falling  water  depends  upon 
the,  volume  of  water  which  passes  a  given  point  in  one  minute  and  the 
height  through  which  the  water  falls.  The  power  afforded  by  the 
falling  water  is  expressed  in  horsepower.     The  volume  of  water 
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passing  is  usually  expressed  in  cubic  feet  per  minute  and  the  height 
of  fall,  or  head  (fig.  1),  in  feet.  Table  1  will  enable  the  farmer  to 
determine  the  volume  of  water  after  he  has  made  simple  measurements 
of  the  velocity  of  the  stream  and  its  cross-sectional  area  by  methods 
that  will  be  later  described  and  the  height  of  fall  can  be  measured 
directly.  Knowing  the  volume  of  water  and  height  of  fall,  from 
Table  2  he  can  find  the  horsepower  that  can  be  developed  from  the 
stream,  disregarding  power  losses  that  occur  when  water  power  is 


a 
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Fig.  1.— Head  of  water.    The  useful  fall  is  that  distance  between  the  supply  level  and  the  surface  of  the 

tail-water 

converted  into  electric  power.  In  estimating  the  electric  power  at 
the  points  of  application,  it  is  best  to  divide  the  horsepower  given 
in  tho  table  by  two  so  as  to  allow  for  all  conversion  and  transmission 
losses.  The  value  thu3  obtained  may  be  considered  a  conservative 
basis  for  rough  calculation  and  will  not  necessarily  indicate  the 
exaet  amount  of  power  that  may  be  utilized.  The  efficiencies  of 
the  different  units  and  the  transmission  losses  will  determine  the 
relation  between  the  water  power  and  the  actual  electrical  energy 
available  for  lighting  and  other  farm  uses. 

Table  1. — Cubic  feet  of  water  per  minute 
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Table  2. — Horsepower  based  on  measured  flow  and  head 
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DETERMINING   THE   FEASIBILITY   OF   WATER-POWER 
DEVELOPMENT 

A  preliminary  survey  and  estimate  is  essential  in  ascertaining 
whether  the  project  is  feasible.  This  should  consist  of  (1)  determina- 
tion of  the  power  available  as  explained  above;  (2)  determination  of 
the  height  and  length  of  dam  required,  if  any,  and  the  probable  effect 
of  backwater  upon  adjoining  farms;  (3)  comparison  of  the  power 
available  with  trie  power  required ;  (4)  location  and  type  of  plant. 

The  measurement  of  the  water  and  the  head  can  be  made  with 
sufficient  accuracy  by  the  owner  of  the  site,  and  usually  he  will  be 
able  to  secure  the  other  data.  If  the  owner  is  not  able  to  use  a 
surveyor's  level  and  is  not  sufficiently  versed  in  the  subject  to  make 
the  best  selection  for  the  power  and  dam  site  and  to  decide  upon 
equipment  that  will  be  the  most  suitable,  it  wTill  be  advisable  to  secure 
the  assistance  of  an  engineer  familiar  with  such  work  before  ordering 
material  or  beginning  construction.  The  setting  of  a  small  wheel 
involves  no  great  difficulty  and  can  usually  be  done  satisfactorily 
by  the  owner  who  follows  carefully  the  instructions  supplied  by  the 
manufacturer. 

MEASURING   THE   STREAM   FLOW 

The  particular  object  in  measuring  the  flow  of  the  stream  is  to 
determine  the  smallest  amount  of  water  that  may  be  expected  at  any 
time  during  a  period  of  years,  as  this  is  usually  the  controlling  factor  in 
designing  a  plant.  The  measurement  of  the  flow  of  a  stream  should 
be  reasonably  accurate,  but  attempts  to  secure  extreme  accuracy  are 
a  waste  of  time,  since  the  flow  varies  from  day  to  day,  season  to  season, 
and  year  to  year.  The  measurement  of  a  stream  for  a  single  day  may 
be  worth  very  little,  and  for  this  reason  it  is  advisable  where  possible 
to  make  frequent  measurements  and  record  each  with  the  date.  If, 
however,  only  a  few  measurements  can  be  taken,  the  flow  to  bo  ex- 
pected  at  otner  times  of  the  year  may  be  approximately  ascertained 
r>v  questioning  persons  who  have  lived  near  the  stream  for  a  number 
ot  years  and  remember  the  extreme  low  and  high  water  stages.  The 
best  time  to  obtain  an  idea  of  the  power  possibilities  of  a  particular 
stream  is  during  a  low-water  stage  following  an  extended  dry  period. 

In  measuring  the  volume  a  iairly  straight  course  of  the  stream 
should  be  selected,  with  a  uniform  cross  section  and  froe  from  cross 
currents,  backwater,  or  eddies.  The  volumeof  water  may  be  measured 
either  by  the  cross-sed ion-velocity  method  or  by  weir  measurement. 

CROSS-SECTION-VELOCITY   METHOD 

At  the  upper  end  of  the  course  two  poles  should  bo  placed  on  op- 
posite sides  of  the  stream  as  shown  at  A  and  B,  Figure  2,  so  that  a  line 
-t  nwhed  across  between  the  poles  will  be  at  right  angles  to  the  direc- 
tion  of  stream  How.  At  the  lower  end  of  the  course  two  other  poles, 
I  ID.  should  ho  similarly  placed.  The  length  of  the  poles  will 
depend  <>n  the  height  of  the  banks,  but  they  should  be  long  enough 
when  driven  into  place  to  hold  the  lines  in  a  horizontal  position  near 
I  rface  1 4  the  water.  The  distance  between  these  lines  should  be 
governed  by  the  velocity  of  the  water;  for  a  slow  stream  50  feet  will 
Be  sufficient,  while  for  a  swift  stream  the  length  of  the  course  should 
be  from  100  to  200  feet. 
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The  distance  between  the  upper  and  lower  lines  on  each  side  of  the 
stream  should  next  be  measured  accurately  with  a  tape;  the  average 
of  these  two  measurements  may  then  be  taken  as  the  approximate 
distance  between  the  lines. 

The  rate  at  which  the  water  is  flowing  is  determined  by  means  of  a 
float.  A  lemon  makes  a  good  float,  or  a  croquet  ball  may  be  used. 
The  float  should  be  placed  in  the  water  a  sufficient  distance  above 
the  upper  line  so  that  by  the  time  it  passes  under  the  line  AB  (fig.  2) 
its  velocity  will  be  the  same  as  that  of  the  surface  of  the  stream. 

The  time  required  for  the  float  to  pass  from  the  upper  to  the  lower 
line  should  be  carefully  noted.  Several  trials  should  be  made  with 
the  same  float,  starting  it  at  various  distances  from  the  shore.  The 
average  time  in  seconds  required  for  the  float  to  pass  between  the 
lines  may  then  be  determined  and  this  time,  divided  by  the  distance 
in  feet,  gives  the  velocity  of  the  surface  of  the  stream  in  feet  per 
second.     The  velocity  of  a  stream  is  usually  greatest  just  below  the 


A 


r 


•Lower  S+a+ion  Line. 

Fig.  2.— Stream  measurement,  cross-section-velocity  method.    This  method  is  used  where  the  width  of 
the  stream  is  such  that  it  is  impracticable  to  set  a  weir  (see  fig.  4) 

surface  and  least  near  the  bottom  and  banks.  The  average  velocity 
of  the  entire  stream  is  approximately  eight-tenths  of  the  surface 
velocity  as  determined  by  float  measurements. 

Having  determined  the  average  velocity  in  this  manner  the  cross- 
sectional  area  of  the  stream  must  be  measured.  This  may  be  done 
by  attaching  tags  to  the  lines  at  equal  intervals  (see  fig.  3)  and 
measuring  the  depth  of  water  under  each  tag.  The  average  depth 
in  feet  multiplied  by  the  width  in  feet  gives  the  approximate  cross- 
sectional  area  in  square  feet.  Cross-sectional  measurements  should 
be  made  at  both  stations  and  averaged. 

The  flow  of  the  stream  in  cubic  feet  per  minute  can  then  be  found 
by  referring  to  Table  1 .  In  the  vertical  column  corresponding  to  the 
average  velocity  of  flow  and  on  the  horizontal  line  for  the  cross- 
sectional  area  most  nearly  agreeing  with  that  of  the  stream  the 
number  of  cubic  feet  of  water  per  minute  will  be  found. 

WEIR   METHOD 

A  weir  is  a  device  for  measuring  flowing  water  and  consists  of  a 
vertical  wall  having  at  the  top  a  notch  through  which  the  water  flows. 
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There  are  several  types  of  weirs,  but  the  rectangular  weir  shown  in 
Figure  4  is  commonly  used  for  measuring  small  streams. 

The  crest  or  lower  edge  of  the  notch  of  a  rectangular  weir  CD 
(fig.  4),  must  be  horizontal  and  the  sides  AC  and  BD  vertical.  It  is 
essential  for  accurate  results  that  the  following  conditions  be  observed. 

Surface  of  wafer  ,Cord 

T     T\  T     T      f    1     1    f\     T, 


-Width 


+-f 


Fie.  3.— Cross-sectioning  a  stream.  Directly  under  equally  spaced  points  along  a  cord 
st retched  from  bank  to  bank  the  depth  of  water  is  measured  and  from  these  read- 
ings the  approximate  cross-sectional  area  of  the  stream  may  be  determined 

The  length  of  the  notch,  AB,  should  be  three  to  four  times  the  depth 
of  water  over  the  crest.  The  distance  of  the  ends  of  the  crest  from 
the  banks  should  be  at  least  twice  this  depth  of  water  and  the  distance 
from  the  stream  bed  to  the  crest  of  the  weir  should  be  at  least  three 
times  this  depth  of  water.  To  secure  these  proportions  it  maybe 
necessary  to  set  a  test  weir  in  order  to  get  an  idea  ot  the  depth  of  water 


Fio.  4.— Rectangular  weir.    The  type  commonly  used  for  measuring  small  streams 

on  (he  weir  for  the  width  selected.     The  tentative  width  of  the  notch 

may  firel  be  made  two-thirds  of  the  width  of  the  stream  at  the  weir  site. 

notch  should  }><•  beveled  about  45°  to  within  one-eighth  inch  of  the 

upstream  f:ic<>,  so  that  th<'  e<l<je  will  f>o  almost  sharp.     The  water  as 

i  he  weir  should  be  free  to  fall  without  touching  the  wall 

101698°— 25f 2 
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below  or  any  obstruction  which  might  interfere  with  free  circulation 
of  air  underneath  the  falling  water.  The  water  above  the  weir  should 
be  practically  still  and  in  order  to  secure  this  condition  it  may  be 
necessary  to  widen  and  deepen  the  stream. 

The  weir  should  be  located,  if  possible,  where  fairly  large  stones  are 
plentiful  and  where  the  soil  along  the  banks  directly  above  the  weir 
site  is  clayey  rather  than  sandy.  Two  position  stakes  (fig.  4)  should 
be  driven  in  place,  or  several  large  stones  or  rocks  should  be  planted 
near  each  bank,  and  the  weir  should  be  set  into  the  bank  so  as  to 
bear  against  them.  The  weir  should  then  be  leveled  to  the  desired 
position.  When  the  weir  is  staked  and  leveled  heavy  rocks  should  be 
placed  on  the  lower  side  to  hold  it  securely,  care  being  taken  that 
no  rocks  directly  behind  the  weir  notch  project  above  the  downstream 
water  surface.  Clay  or  sod  should  then  be  placed  on  the  upper  side 
of  the  weir,  beginning  at  each  side  and  working  to  the  center,  until 
there  is  no  leakage  around  or  under  it.  Before  the  water  on  the 
upstream  side  has  risen  to  the  level  of  the  weir  crest  a  measuring 
stake,  E  (fig.  4),  should  be  driven  in  the  bottom  of  the  pond  at  a 
point  about  six  feet  above  the  weir  and  a  carpenter's  level  used  to  set 
the  top  of  the  stake  level  with  the  crest  of  the  weir.  The  dam  should 
then  be  completed  so  as  to  force  all  the  water  through  the  notch. 

If  the  bed  of  the  stream  is  soft,  and  rocks  or  stones  are  not  available 
for  anchoring  the  weir,  stakes  long  enough  to  hold  the  weir  firmly  in 
place  must  be  driven  into  the  stream  bed.  Special  precautions 
should  be  taken  to  prevent  seepage  under  the  dam  and  undermining 
on  the  downstream  side.  Both  may  be  avoided  by  setting  the  weir 
on  a  firmly  anchored  wooden  floor  extending  a  short  distance  above 
and  below  it.  The  ends  and  sides  of  the  flooring  should  be  made 
water-tight  with  sods.  Another  method  of  insuring  water-tightness 
is  to  install  a  weir  box  4  in  the  stream. 

A  rule,  F,  held  vertically  upon  the  top  of  the  stake  E  will  indicate 
the  depth  of  water  passing  over  the  crest.  The  quantity  can  then  be 
obtained  by  the  use  of  Table  3.  If,  for  example,  the  depth  of  water 
under  normal  conditions  of  flow  is  8}  inches  on  a  weir  3  feet  long,  the 
quantity  in  cubic  feet  per  second  is  found  on  the  horizontal  line  for 
8f  inches  and  in  the  vertical  column  for  3  feet.  This  figure  is  5.97, 
which  multiplied  by  60  represents  a  flow  of  358  cubic  feet  per  minute. 

MEASURING   THE   HEAD 

After  the  quantity  of  water  has  been  measured  the  head  or  fall 
that  can  be  utilized  must  be  determined  before  an  estimate  of  the 
available  power  can  be  made. 

The  difference  in  elevation  between  two  points  along  the  water's 
edge  may  be  measured  by  means  of  a  10-foot  straightedge,  such  as 
stone  masons  use,  a  carpenter's  level,  and  a  2-foot  rule  or  yardstick. 
If  available,  a  farm  level,  an  engineer's  Y  level,  or  a  transit  with 
level  attachment  and  a  leveling  rod  should  be  used,  as  the  work  may 
then  be  done  more  rapidly  and  accurately. 

The  course  of  the  stream  apparently  having  the  greatest  fall  in  the 
shortest  distance  is  located.  One  end  of  the  straightedge,  at  the 
center  of  which  the  carpenter's  level  should  be  securely  fastened,  is 

1  The  construction  of  a  weir  box  is  described  in  Farmers'  Bulletin  No.  813  "Construction  and  Use  of 
Farm  Weirs." 
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placed  at  the  water  level  at  the  upper  end  of  the  stretch.  The  down- 
stream end  is  raised  until  the  straightedge  is  level.  The  vertical  dis- 
tance between  the  downstream  end  of  the  straightedge  and  the  water 
surface  is  the  fall  in  the  10-foot  length.  The  straightedge  should 
then  be  moved  downstream,  the  upper  end  being  placed  at  the  water 
surface  at  the  spot  where  the  previous  measurement  was  taken  and 
the  operation  repeated  until  the  lower  point  of  the  selected  course  is 
reached.     The  sum  of  the  vertical  measurements  will  be  the  total  fall. 


Table  3. — Discharge  tables  for  rectangular 

weirs 

Discharge  in  cubic  feet  per  second 
for  crests  of  various  lengths 

Discharge  in  cubic  feet  per  second 
for  crests  of  various  lengths 

Head 

Head 

Head 

Head 

in 

in 

inches 

in 
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The  head  may  also  be  measured  by  using  two  poles,  a  straightedge, 
and  a  carpenter's  level,  as  indicated  in  Figure  5.  The  poles  should 
be  several  feet  long  with  feet  and  tenths  of  feet  marked  on  them. 
Suppose  the  difference  in  elevation  between  points  A  and  B  (fig.  5)  is 
desired.  A  straightedge,  to  which  a  carpenter  s  level  has  been  fastened, 
is  placed  against  the  poles  set  in  positions  1  and  2.  When  the  level 
bubble  has  Deen  brought  to  the  center  of  the  tube,  suppose  the  leveling 
piece  is  at  the  4-foot  mark  on  the  lower  and  the  2-foot  mark  on  the 
upper,  then  the  difference  in  elevation  between  points  A  and  C  will  be 
2  feet.  The  first  pole  is  then  moved  upstream  to  position  3  and  the 
leveling  is  repeated.  The  straightedge  may  be  placed  at  any  height 
and  the  difference  in  the  readings  at  the  poles  will  be  the  rise  in  the 
ground  between  them.  When  the  series  of  measurements  has  been 
completed,  the  sum  of  all  the  differences  will  be  the  total  difference, 
or  the  head  between  A  and  B.     Whichever  method  is  used  the 


Fig.  5.— The  difference  in  elevation  between  two  points  may  be  determined  by  using  two  poles  and  a 
carpenter's  level  as  described  in  the  text 

measurements  should   always  be   taken   twice   as   a  check  on   the 
accuracy  of  the  work. 

If  the  head  found  is  not  sufficient  to  produce  the  power  needed  so 
that  a  dam  is  required,  then  the  point  upstream  to  which  the  back- 
water would  extend  from  a  dam  of  a  given  height  can  be  found  by 
repeating  the  leveling  process  until  a  point  is  reached  that  corre- 
sponds to  the  total  difference  in  elevation  between  A  and  B  plus  the 
additional  height  required  for  the  dam. 

WATER-POWER   ELECTRIC   PLANTS 

The  essential  characteristics  of  a  water-power  electric  plant  will 
vary  according  to  conditions  at  the  contemplated  site  and  thedemands 
which  the  plant  must  meet.  Plants  are  often  designated  according 
to  the  type  of  water  motor  used  to  drive  the  generator.  Figures  6 
and  7,  respectively,  illustrate  the  general  characteristics  of  an  over- 
shot wheel  and  a  turbine  installation.  Different  types  and  sizes  of 
water  turbines  and  water  wheels  are  used  to  suit  various  conditions  of 
head  and  flow. 
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In  general  it  is  not  advisable  to  attempt  to  develop  a  water-power 

giant  unless  the  available  power  is  equivalent  to  that  developed,  by  a 
ow  of  30  cubic  feet  per  minute  acting  under  a  10-foot  head.     If  the 


Fig.  6.— Farm  water-power  electric  plant  with  overshot  water  wheel.  A,  transmission  line;  B,  power 
house;  C,  generator;  D,  switchboard;  E,  storage  battery;  F,  flume;  G,  head  gate;  H,  forebay;  I,  tail-water; 
J,  tailrace;  K,  electric  line,  generator  to  switchboard;  L,  water  supply  control  gate;  M,  overshot  water 
wheel 

power  is  less  than  that  derived  from  a  flow  of  100  cubic  feet  per  min- 
ute with  a  10-foot  head,  a  storage  battery  is  usually  necessary.  The 
cost  of  a  battery  increases  with  the  voltage  required.     The  maximum 


Pio.  7.— Farm  water-power  electric  plant  with  water  turbine.    A,  transmission  line;  B,  power  house; 
C,  generator,  D,  switchboard;  E,  water  turbine;  F,  flume;  0,  bead  gate;  II,  forebay;  I,  tailrace;  J,  stream 

distance  that  a  32-volt  current  can  be  carried  economically  is  about  300 
feet.  This  should  be  kept  in  mind  in  selecting  the  site  for  the  plant. 
If  the  current  has  to  be  carried  more  than  300  feet  it  may  be  advisable 
to  install  a  32-volt  battery  and  generate  current  at  40  to  65  volts 
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so  as  to  compensate  for  the  high  voltage  drop  due  to  the  greater  dis- 
tance, or  it  may  even  be  necessary  to  adopt  a  110- volt  current. 

The  32-volt  plant  requires  a  battery  of  16  lead  cells  or  26  nickel-iron 
cells;  56  lead  or  92  nickel-iron  cells  are  needed  for  a  110-volt  plant. 
The  approximate  cost  of  cells  varies  from  $5  to  $8,  depending  upon 
the  size  and  make;  hence  for  a  110-volt  battery  the  cost  of  the  plant 
will  be  materially  increased.  Storage  batteries  have  definite  require- 
ments for  charging  and  expert  advice  should  be  obtained,  so  that 
generator  and  battery  will  harmonize.  Unless  this  is  done  damage 
may  result. 

A  storage  battery  consists  essentially  of  one  or  more  cells  each 
composed  of  two  metal  plates  known,  respectively,  as  positive  and 
negative,  with  an  insulating  separator  between  them,  immersed  in  a 
liquid  called  the  electrolyte,  and  all  incased  in  a  rubber,  glass,  or 
metal  container.  Storage  batteries  are  of  two  types,  the  lead-acid 
and  the  nickel-iron  alkaline.  In  the  lead  plate  type  the  grids  or 
plates  are  of  lead  in  acid  electrolyte,  while  in  the  nickel-iron  type 
they  are  of  steel  in  an  alkaline  electrolyte.  A  steel  container  is  used 
for  the  nickel-iron  cell,  the  lead-acid  container  being  of  rubber  or 
glass.  The  average  voltage  of  a  lead  battery  when  discharging  at  its 
normal  rate  is  2  volts  per  cell,  while  each  ceil  of  a  nickel-iron  battery 
has  a  voltage  of  1.2  volts.  In  either  case  the  battery  voltage  is  that 
of  one  cell  multiplied  by  the  number  of  cells.  The  capacity  of  a 
battery  is  stated  in  ampere-hours.  A  battery  whose  capacity  is  1 
ampere-hour  will  empty  a  full  charge  in  1  hour  at  the  rate  of  1  ampere 
or,  if  the  capacity  is  120  ampere-hours,  it  will  be  capable  of  supply- 
ing current  at  the  rate  of  2  amperes  for  60  hours  or  10  amperes  for 
12  hours  continuously.  The  nickel-iron  battery  is  preferable  to  the 
lead  battery.  Its  cost  for  the  same  capacity  is  considerably  greater, 
but  it  is  less  liable  to  damage  due  to  overcharging  or  handling  and  it 
will  last  many  years  longer. 

DAMS 

If  the  continuous  flow  is  great  enough  and  the  drop  is  sufficient 
to  give  the  required  head,  a  small  diversion  dam  will  suffice.  This 
may  consist  of  a  large  tree  trunk  planted  between  projecting  rocks, 
with  loose  stones  and  earth  to  stop  underflow  and  to  direct  the  water 
into  the  flume  conducting  the  water  to  the  motor.  When  it  is  neces- 
sary to  raise  the  water  level  only  a  few  inches  or  perhaps  a  foot, 
temporary  dams  may  be  employed.  These  may  consist  of  sandbags 
placed  across  the  streams  or  bundles  of  brush  weighted  or  staked 
down,  or  stones  and  a  few  boards.  Such  dams  willleak,  sometimes 
profusely,  and  may  be  washed  out  by  a  freshet,  vet  they  are  often 
practicable  because  the  cost  of  renewing  them  is  almost  nothing. 

If  the  stream  flow  is  too  small  for  continuous  operation,  so  that 
it  is  necessary  to  store  the  water  for  a  time  in  order  to  have  enough 
to  drive  the  motor  for  a  short  period,  a  substantial  dam  will  be  needed. 
A  permanent  dam  requires  careful  design  and  workmanship.  It 
may  be  built  of  earth,  wood,  brush,  stone,  concrete,  or  steel,  or  a 
combination  of  two  or  more  of  these  materials. 
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Fig.  8.— Crib  dam.  For  heads  not  exceeding  6  feet, 
timbers,  placed  across  one  another  at  intervals  of 
2  or  3  feet  and  spiked  together,  provide  substantial 
construction 


The  effect  of  backwater  upon  adjoining  land  should  be  considered 
carefully  so  as  to  avoid  trouble  resulting  from  damage  to  property. 

Earth  dams  are  not  recommended.  If  circumstances  make  it 
desirable  to  build  this  type  of  dam,  it  should  be  built  so  that  water 
will  not  flow  over  it,  since  this  would  be  almost  certain  to  cause  its 
failure.  Accordingly  it  should  be  provided  with  a  spillway  of  suffi- 
cient size  to  pass  the  entire  flow  01  the  stream  during  floods.  This 
should  be  located,  if  possible,  at  one  side  of  the  dam  and  should  be 
lined  with  concrete  or  boards  to  prevent  scouring.  Before  attempt- 
ing to  build  an  earth  dam  expert  advice  should  be  obtained  from 
the  State  agricultural  college, 
the  United  States  Department 
of  Agriculture,  or  other  reliable 
source. 

The  crib  dam  (figs.  8  and  9) 
consists  of  rough  and  green  logs 
or  sawed  timbers  placed  across 
one  another  at  intervals  of  2  or 
3  feet  and  spiked  together,  the 
e  between  being  filled  with 
stones.  The  upstream  side  is  covered  with  planks  nailed  in  place  to  pre- 
vent leakage,  and  sometimes  the  downstream  face  is  likewise  covered  so 
as  to  direct  the  flowing  water  away  from  the  dam  and  prevent  it 
from  leaking  back  into  the  cribbing.  Crib  dams  are  sometimes 
built  of  logs  of  different  lengths  arranged  so  as  to  form  a  series  of 
steps  on  the  downstream  side  to  break  the  force  of  the  falling  water. 

Priming  planks  (see 
fig.  8)  are  driven  into 
the  stream  bed  in  a 
row  on  both  the  up- 
stream and  down- 
stream side  to  pre- 
vent water  from 
seeping  under  the 
dam. 

Priming  planks 
may  be  made  from 
2  by  6  inch  rough,  sound  lumber,  free  from  sap  and  sharpened  by 
sawing  diagnonally  across  one  end.  .They  should  be  driven  firmly 
into  the  stream  bed  and  spiked  to  the  crib  logs. 

If  a  crib,  concrete,  or  masonry  dam  is  built  on  bedrock,  a  rough 
surface  is  better  than  one  that  it  too  smooth,  as  a  rough  surface 
prevents  possible  sliding  of  the  dam  on  its  foundation. 

While  satisfactory  small  masonry  or  concrete  dams  are  often 
built  without  (lie  aid  of  technical  advice,  such  advice  usually  results 
in  tin-  saving  of  material  and  labor.  Cut  stones  or  brick  should 
never  be  usca,  as  a  more  stable  dam  can  be  made  by  the  use  of  rubble 
masonry. 

If  rock  is  plentiful  near  the  dam  site,  a  substantial  masonry  dam 
having  its  base  equal  to  eight-tenths  its  height  may  be  built  of  uncut 
stones  laid  in  cement  mortar.     Figure  10  shows  the  section  of  a  small 


to.  9.— Crib  dam. 


This  construction  is  recommended  for  dams  more 
than  6  feet  high 
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masonry  dam.     If  the  dam  is  to  be  as  high  as  12  feet,  it  should  not 
be  attempted  without  the  advice  of  a  competent  engineer  as  to  design, 
type,  and  footing.     Even  a  stream  bed  of  solid  rock  which  appears 
perfectly  safe  may  be  so  porous  as  to  threaten  the  stability  of  a  clam. 
Concrete  is  generally  more  easily  handled  than  masonry,  and  its  use 

in  the  construction  of  dams 
is  therefore  more  common. 
Figure  11  shows  a  concrete 
gravity  dam  in  section.  Table 
4  gives  dimensions  for  several 
different  heights  and  the 
quantity  of  concrete  required 
per  foot  of  width.  Concrete2 
for  such  work  should  be  made 
of  1  part  Portland  cement,  2 
parts  sand,  and  4  parts  gravel 
or  broken  stone.  The  embed- 
ding of  large  sound  stones 
or  bowlders  saves  concrete. 
They  should  be  wen  surrounded  by  mortar  and  their  total  volume 
should  not  exceed  30  per  cent  of  the  volume  of  the  dam.  This  dam 
should  not  be  used  for  a  length  greater  than  50  feet. 

Table  4. — Dimensions  of  sections  for  gravity  concrete  dams.     See  Figure  11 


Fig.  10.— Masonry  dam.  Dams  not  more  than  10  feet 
high  may  be  built  of  uncut  stones  laid  in  cement 
mortar.  The  width  of  the  base  should  be  at  least 
eight-tenths  of  the  height 


Quantity 

A 

of  con- 
crete per 

Height 

B 

C 

D 

E 

F 

foot  of 

of 

width 

dam 

(approxi- 
mate) 

Fed 

Ft.  in. 

In. 

Ft.  in. 

Ft  in. 

Ft.  in. 

Cu.  ft. 

3 

1    0 

3 

1    0 

0    9 

5    0 

10 

4 

1    3 

3 

1    0 

0    9 

6    0 

15 

5 

1    6 

3 

1    3 

0  11 

7    3 

22 

6 

I    9 

3 

1    6 

1     1 

8    6 

31 

7 

2    0 

3 

1    9 

1    3 

9    9 

41 

8 

2    2 

3 

2    0 

1    6 

11    0 

53 

9 

2    7 

3 

2    3 

1    9 

12    6 

67 

10 

3    0 

3 

2    6 

2    0 

14    0 

84 

THE   FLUME 

A  flume  is  employed  to  conduct  the  water  to  the  water  wheel  or 
turbine.  The  length  of  the  flume  will  depend  upon  the  topography 
adjacent  to  the  dam  or  power  site.  It  may  be  more  economical  to 
construct  a  long  flume  in  order  to  secure  a  sufficient  head  of  water 
between  the  dam  and  power  house  than  to  build  a  high  dam  with  a 
comparatively  short  mime.  Generally,  low  diversion  dams  with 
long  earth  flumes  are  preferable  for  small  stream  developments  where 
the  slope  of  the  land  is  gradual  enough  to  permit  of  this  type  of  flume 
and  of  building  the  power  house  at  a  desirable  location.  If  the  land 
falls  rather  abruptly,  the  flume  may  consist  of  an  open,  wooden 
trough  supported  as  shown  in  Figure  12.  If  the  flume  is  as  much  as 
4  feet  wide,  it  may  be  built  of  2-inch  tOngued-and-grooved  planks 
and  rested  on  3  by  4  inch  mudsills  laid  on  the  ground  which  has  been 


1  Farmers'  Bulletin  1279, 
handling  concrete. 


Plain  Concrete  for  Farm  Use,"  contains  instructions  for  preparing  and 
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previously  cleared  and  leveled.  Open,  rectangular,  continuous,  wood 
trough  flumes  (see  fi<*.  13)  4  feet  wide  or  wider  should  be  braced  with 
3  by  4  inch  studs  with  three-fourths-inch  tie  bolts  at  top  and  bottom. 
W<  '  >d  stave  pipe  is  often  used  for  the  flume  (see  fig.  14) ,  while  riveted 
steel  pipe  may  De  re- 
quired  where  the 
head  is  high.  If  a 
pipe  line  is  used,  due 
consideration  must 
be  given  to  the  fric- 
tion head  loss.  The 
size  of  pipe  that 
should  be  used  de- 
pends upon  the 
quantity  of  water 
that  it  is  to  carry 
and  the  length  of 
the  line. 


HEAD    GATES 


4V£4* 


ittM'O'* 


Head    gates,     by 

means  Of  Which  the  Fig.  ll.— Concrete  gravity  dam.  Being  generally  more  easily  handled 
<?nnnlv  nf  wntpr  tn  tnan  masonry,  the  use  of  concrete  is  common  in  dam  construction. 
supply    Ol     waier     to         For  dimensions  see  Table  4 

the  water  wheel  may 

be  cut  off,  should  be  located  at  the  entrance  to  the  channel  or  flume. 
The  multiple  bulkhead  gates  shown  in  Figure  15  are  more  easily 
opened  and  closed  than  a  single  large  gate.  It  is  often  advisable 
to  place  trash  racks  or  screens  just  in  front  of  the  gates  to  protect  the 


0MH,   OfMQ,   wood  trough  flume.     Properly  supported 
this  Is  a  substantial  and  relatively  cheap  construction 

t  in  bine  or  wheel.    Trash  racks  are  more  necessary  for  turbines  than  for 
hot  wheels.  Tiny  keep  <  mt  leaves  which  are  apt  to  become  trouble- 
some in  the  fall  of  the  year,  and  protect  against  light  trash  and  ice. 
Homemade  racks  are  frequently  very  efficient,  but  the  commercially 
built  rack  is  apt  to  be  stronger  and  to  permit  more  water  to  pass  when 
then  i-  a  mass  of  debris.     The  trash  rack  should  be  designed  with 
<1  to  the  peculiarities  <>f  the  particular  canal,  flume,  or  pen- 
stock, and  should  be  set  at  the  angle  best  suited  to  the  conditions. 
A  closed  nipe  through  which  the  water  flows  under  pressure  to  the 
motor,  as  shown  at  F  in  Figure  7,  is  called  the  penstock.     An  open 

101698°— 25f 3 
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trough  used  for  the  purpose  is  called  a  flume.  A  small  body  of  water 
at  the  entrance  to  a  penstock  or  flume  is  usually  called  the  forebay 
or  headwater.  The  tailwater  is  water  that  has  been  discharged 
from  the  water  motor.  The  channel  or  trough  through  which  the 
water  is  conducted  downstream  is  called  the  tailrace. 

WATER   WHEELS 

The  power  of  falling  water  is  converted  to  use  through  some  type 
of  water  wheel.     The  three  general  classes  of  wheels  are  as  follows: 

1.  Reaction  or  pressure  wheels  (reaction  turbine). 

2.  Gravity  or  current  wheels,  which  include: 

(a)  Undershot  wheels. 

(b)  Breast  wheels. 

(c)  Overshot  wheels. 

(d)  Pitch-back  or  high  breast  wheels. 

3.  Impulse  or  velocity  wheels  (Pelton). 

The  overshot,  impulse,  and  reaction  wheels  are  the  types  generally 
used  for  small  water-power  installations. 


REACTION   TURBINES 

The  reaction  turbine   (fig.  16)   consists   of    a  number  of    curved 
vanes  or  runners  arranged  around  a  central  shaft  to  which  they  are 

rigidly  connected.  The  water 
in  flowing  through  these 
vanes  causes  the  wheel  to 
rotate.  The  shaft  may  be 
either  vertical  or  horizontal. 
In  addition  to  the  runners 
the  equipment  includes  the 
guiding  elements  and  the  gate 
which  regulates  the  supply. 
The  function  of  the  gate  is  to 
direct  the  water  to  the  run- 
ners in  the  proper  manner. 
Swing  gates  are  pivoted  guide 
vanes  which  act  as  gates. 
Another  type  of  gate  is  the 
cylinder,  which  is  the  cheaper 
construction  but  less  efficient 
when  partly  closed.  The 
power  of  the  wheel  is  de- 
veloped by  the  reaction  or 
pressure  of  the  water  as  it 
leaves  each  blade. 

The  turbine  is  controlled 
by  a  fly-ball  governor,  which 
operates  to  close  the  gate  if 
the  load  is  reduced  or  to  open 
it  if  the  load  is  increasea. 
Turbines  may  be  mounted  in  wood  or  concrete  inclosures  or  in  iron 
or  steel  cases  connected  with  the  penstock.     Figure  17  shows  a  ver- 
tical turbine  mounted  in  a  wooden  flume,  the  power  being  transmitted 
through  bevel  gears. 


Fig.  13.— Large,  open,  wood  trough  flume.  Wood  flumes 
of  heavy  construction  should  rest  upon  mudsills  laid 
on  the  ground,  previously  cleared  and  leveled,  and 
should  be  well  braced  at  top  and  bottom  with  3  by  4 
inch  studs  and  tie  bolts 
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The  turbine  is  generally  used  for  medium  and  low  heads  and  com- 
paratively large  quantities  of  water.  Stock  turbines  can  usually  be 
obtained  for  heads  varyingfrom  2  to  80  feet;  they  are  specially  de- 
signed for  higher  heads.  The  efficiency  of  the  smaller  sizes  is  about 
70  to  80  per  cent  with  gates  wide  open. 

OVERSHOT   WHEELS 

The  overshot  wheel  (fig.  18)  is  suited  to  heads  varying  from  4  to  60 
but  if  the  head  exceeds  20  feet  the  cost  for  small  installations 

may  be  prohibitive. 

The     efficiency     of 

modern   steel   overshot 

wheels  is  80  to  90  per 

cent.   Wooden  oversnot 

wheels  are  still  used  to 

some  extent.   They  cost 

less  than  steel  wheels, 

but  their  life  is  shorter 

and  their   efficiency  is 

lower. 

Regulation   of    over- 
shot wheels  is  necessary 

to    prevent    sudden 

changes  in  speed  due  to  variation  in  load.     This  is  accomplished  by 

means  of  a  fly-ball  governor  which  regulates  the  water  gate  according 

to  power  requirements.     By  proportioning  the  opening  of  the  water 

gate  to  the  load  on  the 
wheel  only  the  water 
actually  required  is 
released  while  the  re- 
mainder is  conserved. 
Conservation  of  water 
and  regulation  of  speed 
are  essential  to  the 
proper  operation  of 
small  water-power  elec- 
tricplants. 

The  modern  over- 
shot wheel  has  a  definite 
place  in  small  water- 
power    developments 


Fig.  14.— Wood  stave  pipe  flume.    This  type  may  be  quickly  in- 
stalled, but  is  expensive,  especially  in  the  larger  sizes 


Multiple  bulkhead  flume  gates.    The  smaller  units  arc  far 
easier  to  operate  than  a  single  large  gate,  and  if  tightly  built  will 

km  <-.jU:illy  koo<1  ItOpfMp  "f  w.il.-r 


In  the  State  of  Virginia  alone  more  than  1,000  mills  and  factories  are 
driven  by  this  typo  of  water  wheel. 

IMPULSE  WHEELS 

The  impulse,  wheel  (Tig.  19)  is  popularly  known  as  the  Pelton  wheel. 
It  is  especially  suited  for  use  in  mountain  sections  where  the  quantity 
of  water  is  small  and  the  head  relatively  high  or  where  springs  issue 
from  high  hillsides.  The  flow  of  a  small  spring  may  be  stored 
behin  rth  dam  during  the.  day  and  operate  the  wheel  at  night 

to  generate  current  for  electric  li<:! 

The  wheel  consists  of  an  iron  frame  mounted  on  a  horizontal  shaft 
with  cup-ehaped  buckets  attached  to  the  rim  (fig.  20).  The  water 
flows  to  the  wheel  through  a  pipe  undor  pressure.     A  nozzle  at  the 
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end  of  the  pipe  directs  a  jet  of  water  against  the  buckets,  thus  turning 
the  wheel. 

If  the  load  varies  considerably,  the  speed  of  the  wheel  must  be 
governed.  In  the  smaller  installations  the  adjustment  for  changes  of 
load  for  short  periods  is  usually  made  by  deflecting  the  jet  of  water 
away  from  the  buckets  when  the  speed  becomes  excessive.  This 
method  wastes  water  and  hand  regulation  is  sometimes  preferable. 
In  the  larger  installations  an  automatic  governor  slowly  actuating  a 
needle  valve  provides  adjustment  for  gradual  changes  of  load,  and  a 
deflector  is  used  to  take  care  of  sudden  changes.  It  is  inadvisable 
to  cut  off  or  suddenly  reduce  the  flow  in  the  pipe,  since  quick  stoppage 
will  cause  water  hammer  and  may  burst  the  pipe. 

The  efficiency  of  the  modern  impulse  wheel  is  about  80  per  cent. 
It  is  sold  for  heads  as  low  as  20  feet  but  is  ordinarily  used  for  heads 

of  over  100  feet.  There  is 
apparently  no  upper  limit 
to  the  head  under  which  the 
wheel  may  operate. 

TURBINE    AND  WATER 
WHEEL  CONNECTIONS 

A  generator  or  other  ma- 
chinery may  be  connected 
to  a  water  motor  by  means 
of  spur  or  bevel  gears,  pul- 
leys and  belts,  a  combina- 
tion of  gears,  pulleys,  and 
belts,  or  when  the  water- 
motor  speed  is  practically 
the  same  as  the  required 
generator  speed  the  two 
may  be  direct  connected 
through  the  same  shaft. 
Owing  to  the  relatively 
high  speed  of  generators,  a 
belted  arrangement  will  al- 
most invariably  be  neces- 
sary. Gearing  may  be  re- 
quired in  conjunction  with 
the  belting,  especially  where 
the  power  generated  is  sufficient  to  drive  a  line  shaft  from 
which  other  machinery  may  also  be  driven.  Gear  transmission 
is  more  positive  than  the  belt  drive.  Efficiencies  are  about  the  same 
so  long  as  the  belt  is  kept  in  proper  condition  as  to  tension,  softness, 
and  pliability,  and  the  gearing  is  kept  well  lubricated.  Belts  gradually 
stretch  and  provision  should  be  made  for  tightening  them.  A  satis- 
factory arrangement  is  to  install  a  sliding  base  generator.  Generator 
speeds  usually  require  that  the  water-motor  speed  be  stepped  up 
considerably.  To  do  this  by  gearing  alone  is  seldom  feasible,  owing 
to  the  number  of  pairs  of  gears  required  in  order  to  avoid  excessively 
large  sizes  and  the  expense  incident  thereto.  The  same  result 
usually  can  be  secured  by  belting  with  a  fairly  large  pulley  on  the 
turbine  shaft  and  a  small  pulley  on  the  generator  shaft.     The  arrange- 


fctiS&tf 


Fig.  16.— Vertical  reaction  turbine  in  wooden  pit.  A, 
headwater  level;  B,  water  turbine;  C,  wicket  guide 
gates;  D,  turbine  shaft;  E,  gate  control  shaft;  F,  jaw 
coupling;  G,  flange  coupling;  H,  tail-water  level 
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ment  of  connections  must  be  designed  to  suit  the  particular  installa- 
tion. It  is  not  possible  to  show  m  this  bulletin  the  many  different 
connections  that  may  be  used.  In  figures  17  and  20  to  29,  inclusive, 
are  illustrated  a  few  of  the  common  methods  employed. 

COMPARISONS   OF   TURBINE   AND   OVERSHOT   WHEELS 

The  wheel  selected  should  be  suited  to  the  power  site,  and  a  careful 
study  of  the  situation  should  be  made  before  deciding  which  type  to 
install. 

The  flow  of  all  streams  varies  considerably,  and  the  power  plant 
should  be  designed  to  operate  on  the  minimum  flow,  unless  there 
is  provision  for  storing 
water  to  supplement 
the  low  flow.  For  varia- 
ble stream  flow  the  over- 
shot wheel  is  ideal.  If 
designed  for  normal 
stream  flow,  it  will  still 
deliver  a  high  percentage 
of  the  available  power 
during  low  stream  flow; 
in  fact  the  efficiency  of 
the  overshot  wheel  is 
slightly  higher  at  low 
water  than  at  normal 
periods,  because  when 
the  buckets  are  only 
partially  filled  the  water 
is  carried  to  a  lower  level 
before  spilling.  The 
efficiency  of  a  turbine 
wheel  falls  rapidly  as 
the  supply  of  water  is 
nd need.  An  overshot 
wheel  may  be  used  where 
the  flow  is  insufficient 
for  a  turbine  wheel,  and 
will  therefore  provide 
power  for  lights  and 
small  home  conven- 
iences during  dry 
months,  and  additional 
power  for  operating 
wood  saws  and  other 
stationary  machinery 
when  water  is  plentiful, 
while  under  low-water 
conditions  the  quantity 
might  bo  insufficient  to 
operate  a  turbine.  The  overshot  wheel  is  less  likely  to  become  clog- 
ged with  trash  and  is  more  efficient  than  the  turbine  wheel. 

turhine  wheel  occupies  less  space  than  the  overshot  wheel,  and 
this  m.i  -Mm.  tunes  be  an  advantage.  It  sets  low  and  may  be  oper- 
ated on  storage  water  under  a  head  as  low  as  75  per  cent  of  the  total 


w 
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Fk;.  17.— Vertical  reaction  turbine  with  hand  control  for  driving  a 

small  generator  through  bevel  gears  and  belted  pulleys.     Where 

streams  are  subject  to  flood,  the  generator  should  be  set  high  in 

to  avoid  possible  damage  from  water  soaking.    A,  turbine; 

B,  bevel  gear:  C,  bevel  pinion;  D,  bearing.  E,  drive  pulley ;  F, 

generator  pulley;  O,  belt;  H,  generator;  I,  hand  gate  control;  J, 
eadwater  level;  K,  tail-water  level 
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head,  whereas  the  overshot  wheel  can  not  use  water  from  the  storage 
reservoir  below  the  level  of  the  top  of  the  wheel.  The  turbine  runs  at 
higher  speed,  which  is  an  asset  when  it  is  to  drive  an  electric  generator. 
It  will  operate  submerged.  Its  cost  for  the  power  developed  is 
usually  lower  than  that  of  the  overshot  wheel,  due  principally  to  the 
fact  that  overshot  wheels  are  generally  built  specially  for  each 
installation,  while  turbines  of  various  sizes  are  usually  carried  in 
stock. 

ELECTRIC   POWER 

Electricity  passes  through  metallic  wires  or  conductors  in  a  manner 
somewhat  analogous  to  water  flowing  through  pipes.  The  unit  of 
electrical  power  is  the  watt,  and  1,000  watts  make  1  kilowatt,  abbre- 


Fig.  18.— Overshot  water  wheel 


Fig.  19.— Impulse  water  wheel 


IS 


viated  kw.     This  term  is  used  in  rating  generators;  thus  a  2-kw 
generator  will  continuously  supply  2,000  watts.     One  kilowatt 
equivalent  to  1.34  horsepower. 

Electric  generators  are  of  two  kinds,  direct  current  (called  d.  c.) 
and  alternating  current  (called  a.  c.) .  The  electricity  obtained  from 
a  battery  or  generated  by  small  plants  such  as  are  here  considered  is 
direct  current;  that  generated  by  large  central  stations  and  dis- 


Fiq.  20.— Typical  impulse  water  wheel  installation  with  drive  pulley 

tributed  to  considerable  distances  is  mainly  alternating  current. 
Direct  current  is  used  as  it  flows  from  the  generator  at  comparatively 
low  voltage,  32  or  110  volts,  whereas  alternating  current  is  generated 
and  flows  in  the  distribution  system  at  high  voltage,  6,600  to  11,000 
volts  and  higher.     This  high-pressure  electricity  is  reduced  by  means 
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Fig.  21.— Typical  overshot  water-wheel  installation  with  master  spur  gear  keyed  to  water-wheel 
shaft  inside  the  building.  A  bevel,  instead  of  spur  gear,  is  used  if  the  driven  shaft  is  at  right 
angles  to  the  wheel  shaft.  Power  for  driving  the  generator  and  other  machines  is  transmitted 
through  the  pinion  shaft  to  belted  pulleys 


Flo.  22.— Vertical  reaction  turbine  belted   dim  t  to  nun-mi  or  with 
control.    A,  turbine;  B,  drive  pulley;  (',  generator  pulley;  1), 
itchet  and  pawl:  F,  bearing;  <»,  hundwheel  control: 
i;  I,  gate  shaft;  J,  belt;  K,  headwater  level;  L,  tail-water  level 
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of  a  transformer  located  near  the  point  of  application.  For  lighting 
purposes  either  direct  or  alternating  current  may  be  used,  Dut  a 
motor  can  only  be  operated  by  the  Kind  of  current  for  which  it  is 
designed. 

SIZE   OF   PLANT   REQUIRED 

The  size  of  the  plant  should  be  determined  with  regard  to  both 
present  and  future  needs.  Too  much  emphasis  can  not  be  laid  upon 
the  wisdom  of  providing  for  a  plant  of  somewhat  larger  capacity  than 
the  needs  of  the  moment  seem  to  indicate  if  ample  power  to  operate 
it  is  available.  One  or  two  additional  horsepower  will  not  add  much 
to  the  first  cost,  and  more  power  is  likely  to  be  desired  as  the  con- 
veniences of  electricity  are  appreciated. 

Table  5. —  Uses  of  electricity  for  power 
[Trade  data  on  power  requirements] 


Power  required 

Most  popular  size 

Device 

Horse- 
power 

Watts 

Motor 
horse- 
power 

Watts  consumed 

Vs  to  X 

Vs  to  y2 

A 

H  toK 

X 

Vi 
VstoH 
Vs  to  3 

A  toH 

X 
HtoX 
VzioX 
1  to  3 
MtoiH 
3  to  10 
X  to  1 
MtoH 
10  to  25 
10  to  20 

2  to  10 

y2  to  io 

3  to  10 

H  to  5 

165  to  290 

165  to  535 

50 

125 

50 

165  to  290 

290 

535 

165  to  290 

165  to  2,  640 

125  to  165 

290 

210  to  290 

165  to  290 

932  to  2,  640 

746  to  1,  400 

2,  640  to  8,  300 

290  to  932 

290  to  535 

8,  300  to  20,  7C0 

8,  300  to  16,  6C0 

1, 864  to  8,  3C0 

535  to  8,  3C0 

2,  640  to  8,  3C0 

535  to  4,  380 

X 
H 
A 
* 

A 

x 

X 

H 
H 

X 
H 

■  X 

X 

X 

3 

1 

5 

X 

15  to  20 
15 
5 
5 
5 
3 

290 

210 

50 

125 

50 

290 

290 

535 

210 

290 

165 

290 

290 

Grindstone- 

290 

2,640 

990 

Corn  sheller ...  ...  

Feed  grinder... ..  .  . 

4,380 
290 

Emery  wheel ..  .  

Lathe 

535 

12,  400  to  16, 600 
12,400 
4;  380 
4,380 
4,380 

Concrete  mixer 

Refrigeration 

2,640 

Table  6. —  Uses  of  electricity  for  heating 
[Trade  data  on  power  requirements] 


Device 


Electric  flatiron 

Electric  toaster 

Chafing  dish  (3-pint) 

Coffee  percolator  (9-cup) 

Waffle  iron 

Milk  warmer  (nursing  bottles) 

Hot  plate 

Curling  iron 

Warming  pad 

Bake  ovens 

Fireless  cooker 

Water  heater  (kitchen  boiler) . 
Range 


Average 
size 

Power  required 

used 

con- 

sumes— 

Watts 

Watts 

500  to  600 

550 

350  to  500 

450 

400  to  600 

500 

400  to  420 

420 

600 

600 

200  to  500 

300 

220  to  1,  000 

500 

15  to  40 

30 

30  to  50 

40 

600  to  1, 800 

1,500 

500  to  660 

600 

500  to  3,  000 

2,500 

2,  500  to  5, 000 

2,500 
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Electricity  is  used  on  the  farm  for  light,  power,  and  heat.  Usually 
the  first  requirement  is-  to  light  the  buildings  and  driveways,  and 
many  small  streams  are  capable  of  furnishing  sufficient  power  to 
provide  electricity  for  this  purpose. 

The  uses  of  electricity  for  power  and  heating,  together  with  the 
power  requirement  of  each  of  a  number  of  machines,  are  listed  in 

Jfj  rW  .     11  L 


i M3. 


SIDE  VIEW 

Fio.  23.— Vertical  reaction  turbine  belted  direct  to  generator  with 
automatic  governor  control.  A,  turbine;  B,  drive  pulley;  C, 
idler  pulley;  D,  generator  polity;  B,  generator;  F,  bearing;  O, 
gate  control  shaft;  H,  governor;  I,  governor  drive  pulley;  J, 
countershaft  for  governor  drive;  K,  belts;  L,  bevel  gears;  M, 
headwater  level;  N,  tail-water  level 

Tables  5  and  6.  An  electric  cooking  range  is  probably  the  largest 
single  heating  load  that  most  farm  plants  are  capable  of  handling. 
House  heating  by  electricity  is  an  expensive  luxury  even  when  current 
is  obtained  from  a  large  hydroelectric  plant.  Tnerefore  the  heating 
of  a  house  from  a  farm  electric  plant  should  not  be  considered,  although 
a  small  electric  heater  might  oe  used  in  the  bathroom  or  other  small 
room  to  take  off  the  chill  in  the  morning. 
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Fig.  24.— Horizontal  reaction  turbine  mounted  in  a  cast-iron  quarter- 
turn  draft  tube  and  placed  in  timber-flume.  This  arrangement 
permits  direct  connection  to  a  generator,  or  a  pulley  maybe  placed 
on  the  shaft  for  belt  drive  as  shown.  A,  turbine;  B,  drive  pulley;  C, 
generator  pulley;  D,  bearing;  E,  generator;  F,  headwater  level;  G, 
tail-water  level 


/////////////////////////////// A 


Fig.  25 .—Overshot  water  wheel  with  roller  chain  drive.  Where 
space  does  not  permit  belt  drive  and  the  line  shaft  is  too  far  away 
for  gear  drive  from  the  jackshaft,  the  difficulty  may  be  overcome 
in  this  manner.  A,  water  wheel;  B,  chute;  C,  flume;  D,  drive 
gear;  E,  pinion  gear;  F,  drive  sprocket;  O,  generator  sprocket;  H, 
bearings;  I,  roller  sprocket  chain;  K,  generator 
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By  means  of  Figure  30  the  number  of  lights  required  to  illuminate 
a  particular  area  may  be  determined  as  follows:  Suppose  the  floor 
area  of  a  living  room  is  288  square  feet.  This  area  is  found  on  the 
scale  on  the  left  side  of  the  chart.  Following  over  horizontally  to 
the  radiating  line  for  the  living  room,  the  figure  at  the  bottom  or  top 
of  the  first  vertical  line  to  the  right  of  this  intersection  indicates  the 
number  and  size  of  lamps  required  for  the  most  efficient  use  of  current. 
The  heavy  line  shows  that  for  288  square  feet  four  40-watt  lamps 
are  required,  a  total  of  160  watts.  The  floor  area  of  all  other  spaces 
to  be  illuminated  and  the 

wattage  required  should      y/»»''»>»'»»»>'»»»»>»»»*>»»»»»a 
be  similarly  determined. 

The  lighting  power  and 
heating  loads  vary  for 
every  farm.  In  Tables  7, 
8,  and  9  are  listed  various 
items  of  electrical  house- 
hold and  power  equip- 
ment in  an  assumed 
liberally  equipped  farm 
installation  with  the 
number  of  watts  required 
to  operate  each  unit.  In 
making  an  estimate  of 
the  watt  requirements  on 
any  particular  farm  simi- 
lar tables  based  on  the 
data  contained  in  Figure 
30  and  Tables  5  and  6 
should  be  prepared. 

It  is  more  tnan  proba- 
ble that  but  a  portion  of 
the  equipment  listed  in 
each  of  Tables  7,  8,  and 
9  will  ever  be  in  use  at  the 
same  time.  In  determ- 
ining the  size  of  plant 
required  those  items  of 
equipment  in  each  table 
which  are  likely  to  be  in 
use  at  one  time  should  be  listed  and  the  wattage  required  for  their 
operation  totaled.  It  may  be  assumed  that  but  33^  percent  of 
the  house  lamp  wattage  and  20  per  cent  of  the  outbuilding  lamp 
wattage  will  ever  be  used  at  one  time. 

Tims  in  preparing  an  estimate  for  this  assumed  installation  the 
total  lighting  load  would  be  644  watts,  as  indicated  in  Table  7. 
Assuming  that,  of  the  larger  power  units  listed  in  Table  8,  the  washing 
machine,  dish  washer,  water  pump,  and  corn  sheller  might  be  in  use  at 
the  same  time,  the  power  wattage  required  would  be  3,435.  In  addi- 
t  ion  t  he  electric  range  and  the  percolator  (Table  9)  might  also  be  in  use, 
adding  2,920  to  the  required  wattage,  the  total  then  being 6,355  watts, 
necessitating  a  7-kw.  plant.  If  a  plant  of  this  size  is  not  feasible,  a  smal- 
ler one  may  be  installed  together  with  the  same  items  of  equipment,  pro- 
vided care  is  taken  that  only  units  whose  combined  wattage  require- 
ments do  not  exceed  the  capacity  of  the  plant  are  used  at  the  same  time. 


1698 

Fio.  26.— Overshot  water  wheel  installation  for  driving  a  slow- 
speed  generator.  Note  small  number  of  gears  and  pulleys  for 
stepping  up  the  speed  of  the  water-wheel  shaft  and  compare 
with  Figure  27.  A,  water  wheel;  B,  chute;  C,  flume;  D,  drive 
gear;  E,  pinion  gear;  F,  drive  pulley;  Q,  generator  pulley;  H, 
bearing;  I,  belt;  J,  discharge  outlet;  K,  generator 
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Table  7. — Sample  lighting  estimate 


Area  of 
space 
to  be 
lighted, 
square 
feet 

Lamps 

Total 
watts 

Simul- 

Location of  lamps 

Num- 
ber 

Size 

tane- 
ous 
load 

Living  room... 

285 
196 

200 

167 

120 

55 

56 

28 

456 

232 

166 

200 

85 

216 

228 

210 

6 
5 
3 
5 
2 
2 
1 
1 
3 
3 
2 
3 
1 
1 
1 
1 

25 
25 
40 
25 
25 
25 
25 
25 
25 
40 
40 
40 
25 
40 
40 
40 

150 
125 
120 
125 
50 
50 
25 
25 
75 
120 
80 
120 
25 
40 
40 
40 
160 

Diningroom 

Bedroom  (first  floor) .. .     

Kitchen . 

Laundry  and  wash  room 

Bath 

Hall  (downstairs) ... 

Storage  pantry 

Cellar 

Bedroom 

Do 

Do 

Hall  (upstairs) 

Porch  (front)  '. .  . 

Porch  (side) 

Porch  (rear) _,_ 

Miscellaneous 

Total  for  house _  ... 

1,370 

Per  cent  total  watts  in  use  at  one  time,  33J  per  cent 

457 

1,000 
700 
400 
200 
100 
100 
100 
160 
160 

8 
6 
4 
5 
1 
1 
1 
2 

25 
25 
25 
25 
40 
40 
40 
40 

200 
150 
100 
125 
40 
40 
40 
80 
160 

Chicken  house1 

935 

Per  cent  total  watts  in  use  at  one  time,  20  per  cent 

187 

C44 

1 

Lights  to  stimulate  egg  production. 

Table  8. — Sample  power  estimate 


Purpose 

Horse- 
power of 

motor 
(Table  5) 

Watts 

re- 
quired 
(Table  5) 

Simulta- 
neous 
load 

H 

% 

X 

290 
165 
50 
290 
290 

1,085 

580 

H 
H 

l 

H 

H 

3 
2 

210 
290 
990 
535 
290 
2,640 
1,865 

6,820 

2,855 

3,435 
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Device 

Watts 
(Table  6) 

Simulta- 
neous 
load 

Electric  flatiron _ 

650 
450 
420 
500 
2,500 

Electric  toaster 

Coffee  percolator 

Hot  plate 

Electric  range 

Total. 

4,420 

Maximum  in  use  atone  time _ 

2,920 

AVAILABLE   POWER   SITES   ON   SELECTED   STREAMS 

Preliminary  surveys  were  made  on  three  typical  streams  in  Vir- 

finia  to  obtain  data  with  regard  to  the  possibilities  of  small-stream 
evelopment  and  to  select  sites  for  power  plants  from  which  elec- 
tricity for  light  and  power  could  be  obtained  for  farms  located  near 
l)v.  The  streams  surveyed  wrere  Cripple  Creek  in  Wythe  County, 
Mill  Creek  in  Montgomery  County,  and  Buchanan  Creek  in  Wash- 
ington County. 

CRIPPLE   CREEK   PROJECTS 

Figure  31  shows  the  section  of  Cripple  Creek  along  which  avail- 
able power  sites  wrere  located.  Within  a  distance  of  1.6  miles  from 
the  source,  six  sites  are  indicated.  Each  location  requires  differ- 
ent treatment  owing  to  variations  in  the  quantity  of  water  avail- 
able, the  heads,  and  the  surrounding  conditions,  but  each  site  is 
more  or  less  typical  of  those  on  many  small  streams. 

Site  No.  1. — Located  near  the  source  of  the  stream  where  the  water 
supply  was  but  105  cubic  feet  per  minute  and  the  useful  head  5£ 
feel ,  this  site  presents  a  typical  small-stream  condition.  There  is  too 
little  energy  to  supply  electric  current  direct  from  the  generator,  so 
that  a  storage  battery  must  be  used.  Since  there  is  a  dam  already 
in  place,  the  installation  of  a  water  wTheel,  small  generator,  and 
storage  battery  would  provide  a  plant  that  would  compare  favor- 
ably with  a  good  engine-driven  outfit  of  equal  capacity  at  an  esti- 
mated cost  of  about  $750  3  wTith  a  nickel-iron  battery,  or  of  about 
$600  if  a  lead-plate  battery  were  used. 

Site  No.  2.— On  this  site  an  overshot  water  wheel  now  operates 
a  flour  mill  intermittently  on  stored  water.  Further  use  of  the 
water  could  be  made  by  installing  a  small  generator  and  storage 
battery  which  would  operate  simultaneously  with  the  mill  and  not 
interfere  therewith.  It  would  provide  electricity  for  lighting  near- 
by homes  at  a  reasonable  cost  and  give  the  owner  a  satisfactory 
return  00  his  investment. 

Site  No.  3.— A  spring  flowing  300  cubic  feet  per  minute  empties 
into  a  natural  reservoir.  A  dam  4  feet  high  across  the  outlet  of 
the  crook  would  make  possible  a  continuously  operated  plant  of 
1-ku.  capacity  without  a  storage  battery,  or  the  equivalent  of  the 
ge  [arm-lighting  plant.  A  higher  dam  would  make  possible  a 
plant  of  greater  capacity. 

ml  J,I£8tlin*£,IMrJ.t.n5  C08ts  of  thi5  an'1  tho  f<>llowing  project*  no  labor  charge  is  included,  it  being  assumed 
that  the  work  will  be  done  by  farm  help  at  times  when  not  otherwise  employed.  It  is  further  assumed 
that  no  expense  for  technical  advice  is  to  be  incurred 
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Site  No.  4. — The  additional  water  from  a  spring  below  site  No.  3 
and  the  topography  of  the  land  offers  an  opportunity  to  supply  one 
home  with  electricity  for  lighting  and  small  power  units,  or  three  near- 


_.  H->   i}niiiiiiiiiiiiiiifiiiniiiiiiiim"iiiir 


SIDE  VIEW 

Fig.  27.— Overshot  water-wheel  installation  for  driving  a  high- 
speed generator.  Note  the  additional  pulleys  and  belt  re- 
quired to  step-up  the  water-wheel  shaftspeed  to  that  of  the 
generator  as  compared  with  Figure  26.  A,  water  wheel;  B, 
chute;  C,  flume;  D,  drive  gear;  E,  pinion  gear;  F,  drive  pul- 
ley; G.  intermediate  drive  pulleys;  H,  bearing;  I,  belt:  J, genera- 
tor pulley;  K,  generator;  L,  discharge  outlet 

by  houses  with  current  for  lighting.  This  plant  would  operate 
under  a  7-foot  head  and  405  cubic  feet  of  water  per  minute.  A 
small  inexpensive  diversion  dam  and  earth  flume  would  make  pos- 
sible the  development  of  a  2^-kw.  plant,  either  by  the  owner  or  as 
a  cooperative  project,  at  an  estimated  cost  of  about  $750. 
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Site  No.  5. — At  this  point  405  cubic  feet  of  water  under  a  9-foot 
head  could  be  utilized.  Although  the  conditions  would  permit  of 
the  installation  of  a  plftnt  of  3^-kw.  capacity,  from  which  the  owner's 
residence  near  by  and  two  residences  one-half  mile  distant  could  be 
supplied  with  current,  yet,  owing  to  spring  floods  which  would  neces- 
sitate a  substantial  dam,  it  is  doubtful  whether  the  present  demand 


t ■ — , , , 

SIOEL  VIEW 


Fio.  28.— Overshot  water-wheel  Installation  showing  comhined  water 
pomp  and  generator  drive.  A,  water  wheel;  B,  chute;  C,  flume; 
D,  main  drive  gear;  E,  main  pinion  gear;  F,  generator  drive  gear; 
•  nerator  pinion  gear;  II,  bearing;  I,  belt;  J.  generator  drive 
pulley;  K,  generator  pulley;  L,  generator;  Mf  pump  drive  pinion; 
iplex  water  pump;  O,  pump  suction;  P,  pump  discbarge;  Q, 
coupling  for  disconnecting  pomp 

f<>r  current  would  warrant  the  development.  If  there  were  other 
residences  to  be  supplied,  sufficient  current  might  be  sold  to  afford 
a  reasonably  good  return  on  the  estimated  cost  of  about  $1,600. 

Site  No.  6.  An  abandoned  mill  site,  where  the  available  head  is 
6£  feel  and  the  volume  405  cubic  feel  per  minute,  could  be  repaired 
and  with  a  LM-kw.  plant  installed  operated  to  supply  two  residences 
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with  electric  light  and  possibly  some  small  power  devices  at  an  esti- 
mated cost  of  about  $900. 

MILL   CREEK   PROJECTS 

Eight  power  sites  were  found  on  this  stream  in  a  stretch  of  1^ 
miles.     But  three  of  these  offered  particularly  interesting  oppor- 


Fig.  29.— Impulse  turbine  direct  connected  to  generator  and  pulley 
mounted  on  same  shaft  for  belt  drive  to  other  machines.  The 
jaw  clutch  permits  easy  disconnection  of  the  generator  in  case 
the  developed  power  is  insufficient  to  operate  all  machines  at 
the  same  time.  A,  impulseturbine;  B,  generator;  C,  pulley; 
D,  coupling;  E,  bearing;  F,  control  valve;  G,  supply  pipe 

tunities.  Figures  32  and  33  show,  respectively,  a  general  and  plan 
view  of  one  site.  The  stone  dam  is  in  good  condition  and  the  old 
brick  mill  is  in  shape  for  the  installation  of  the  necessary  machinery. 
It  would  be  necessary  to  reconstruct  the  flume  and  to  purchase  and 

Number  of  40  Watt  Lamps 
2  3 


I  2  3  4  5  6  7  fi 

Number  of  2 5 Wait  Lamps  ,701 

Fig.  30.— Chart  for  estimating  the  number  and  size  of  electric  lamps  required  for  different  locations  in 
order  to  obtain  proper  illumination  and  efficient  use  of  current 

install  the  equipment  in  order  to  provide  the  owner  with  electricity 
for  lighting,  cooking  during  part  of  the  year,  a  small  refrigerating 
plant,  and  other  uses  requiring  a  small  amount  of  current.  The 
volume  of  water  available,  210  cubic  feet  of  water  per  minute,  under 
a  12-foot  head  would  operate  a  plant  of  2^-kw.  capacity  which  might 
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be  developed  at  an  estimated  cost  of  $710,  or  about  $284  per  kilo- 
watt. 

The  second  site  is  on  the  same  property  a  short  distance  up  stream 
from  the  first;  and  could  be  developed  in  conjunction  with  it  at  a 
total  estimated  cost  of  about  $1,507.  The  volume  of  water  at  this 
point  is  205  cubic  feet  per  minute  and  the  head  13  feet,  which,  with 
the  power  available  at  the  lower  site,  would  provide  a  combined 
output  of  5  kilowatts.  This  would  enable  the  owner  to  operate  a 
cooking  range  throughout  the  year  and  a  refrigerating  plant  of  a 
capacity  sufficient  to  enable  him  to  market  fresh  meat  at  retail 
to  near-by  towns. 

The  third  site  is  particularly  interesting  as  it  illustrates  the 
possibility  of  more  than  one  scheme  of  development.  Figure  34 
shows  how  a  plant  of  5-kilowatts   capacity   could  be  developed. 


Pio.  31.— Farm  power  sites  on  Cripple  Creek,  Wythe  County,  Va. 

Owing  to  the  steep  slope  of  the  land  it  would  be  possible,  by  means  of 
a  dam  2  feet  high,  to  obtain  180  cubic  feet  of  water  per  minute  with 
a  30-foot  working  head.  The  water  would  be  conveyed  to  the  plant, 
comparatively  near  the  owner's  residence,  through  an  earth  flume. 

Milficient  electricity  would  be  available  at  an  estimated  cost  of 
$830,  or  about  $166  per  kilowatt,  for  Lighting,  cooking,  water- 
ure  system,  sawing  wood,  and  for  operating  many  other  machines 
of  medium  power  requirement.  Or,  in  case  the  owner  did  not  wish 
to  i i ist; ill  so  large  a  plant,  or  did  not  care  to  invest  so  much  money, 
the  power  house  might  be  located  farther  up  stream  and  nearer  the 
owner's  residence,  as  shown  in  Figure  35.  The  head  would  be  but 
i  1  feet,  a  loss  of  19  feet,  so  that  trie  capacity  of  the  plant  would  be 
reduced  to  2  kilowatts,  the  estimated  cost  being  $475. 

Another  development  of  this  site,  but  not  nearly  so  economical 
as  the  others  on  this  stream,  previously  described,  is  suggested  in 
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Figure  36.  This  would  provide  a  plant  of  2-kilowatts  capacity  from 
a  flow  of  50  cubic  feet  of  water  under  a  57-foot  head,  but  the  long 
pipe  line  would  make  it  expensive.     However,  the  pipe  line  would 


Fig.  33.— Plan  view  of  site  shown  in  Figure  32 

conduct  water  under  this  high  head  directly  to  the  owner's  house 
and  thus  provide  for  excellent  fire  protection,  which  is  always 
desirable. 

BUCHANAN   CREEK   PROJECT 

Figures  37  and  38  illustrate  an  installation  on  one  of  the  smallest 
Breams  the  development  of  which  might  be  considered  practicable. 
During  dry  periods  the  stream  flow  does  not  exceed  110  gallons  per 
minute.     A  nead  of  15  feet  can  be  obtained  by  building  a  2-foot  stone 


Pow»rHou*e 
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Fig.  35.— Plan  for  a  less  costly  plant  at  the  same 
site  as  shown  in  Figure  34 


i  —Plan  for  developing,  at  the  uppermost  site 
on  Mill  C reek,  a  water-power  electric  plant  of  5 
kw.  capacity  operating  on  180  cubic  feet  of  water 
per  minute  under  a  30-foot  head 

(1m in  to  form  a  storage  basin  between  the  hills  that  rise  abruptly 
from  the  stream  bed,  and  about  150  feet  of  earth  channel  for  con- 
flicting the  water  to  an  overshot  water  wheel,  14  feet  in  diameter 
and  1  foot  wide.  This  wheel  would  drive  a  250- watt,  125- volt 
(ln«<  t-current  generator,  from  which  current  would  be  delivered  to 
a  I  10- volt  storage  battery.  The  estimated  cost  of  the  development. 
Deluding  a  nickel-iron  battery,  would  be  about  $1,300.  Ordinarily 
tliH  project  should  not  be  favorably  considered,  since  it  involves  the 
bonstructioD  of  a  fairly  long  stone  dam,  the  cost  of  which  is  not 
Deluded    in    the    above   estimate.     However,    since   materials   are 

available  at  the  dam  rite  and  the  labor  would  be  performed  l>v  the 
owner  and  his  sons  during  snare  time,  the  actual  outlay  would  be 
Rich  a^  would  warrant  the  development.  The  plant  would  supply 
Hectricity  to  two  residences  for  lighting  and  small  power  units. 
The  estimated  cost  is  greater  than  for  the  average  small  water- 
power  plant,  due  primarily  to  the  small  quantity  of  water  available 
and  the  distance  from  the  power  house  to  the  residence. 
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SUCCESSFUL   HIGH-HEAD   PLANT 

None  of  the  sites  surveyed  and  described  in  the  foregoing  pages 
offered  an  opportunity  for  a  high-head  plant.     Sources  of  power  are 


Fig.  36.— Another  plan  of  development  for  the  site  shown  in  Figures  34  and  35 

often  found  in  springs  issuing  from  points  high  up  on  hillsides. 
Frequently  the  spring  flow  can  be  utilized  to  operate  an  impulse 
turbine  as  indicated  in  Figures  39  and  40  which  illustrate  an  exist- 
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Fig.  37.— General  view  of  proposed  development  on  Buchanan  Creek,  Washington  County,  Va.,  to  supply 
two  residences  with  electricity.  A,  transmission  line;  B,  power  house;  C,  stream  bed;  D,  owner's  build- 
ings; E,  water  wheel;  F,  flume;  G,  storage  basin;  H,  spring-fed  stream;  I,  neighbor's  residence 

ing  installation  of  this  type.  The  spring  that  supplies  the  water  is 
situated  about  1,500  feet  from  the  house  and  135  feet  above  the 
supply  pipe  at  the  wheel.  The  measurement  of  the  flow  from  the 
spring  was  found  to  be  only  30  gallons  per  minute. 


Fig.  38.— Plan  view  of  site  shown  in  Figure  37 


A  dam  as  indicated  in  Figure  40  was  built  high  enough  to  impound 
sufficient  water  to  operate  the  wheel  for  four  hours  continuously, 
this  being  the  time  required  to  charge  the  battery  properly.     The 
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installation   consists  of   a   6-inch  impulse  water  motor  operating 

under  a  100-foot  working  head;  a  250-watt  d.  c.  generator  and  a 

11    1 90-anipere-hour  32-volt  lead-storage    battery.     The  plant 


Fig.39.— Equipment  installed  for  development  shown  in  Figure  40. 
B,  underground  supply  pipe  line;  C,  branch  for  fire  protection;  D, 
control  valve  to  hose  connection;  E,  control  valve  to  water  tur- 
bine; F,  impulse  turbine;  O,  generator;  II,  switchboard;  I,  battery 
ch.trging  line;  J,  storage  battery;  K,  electric  wires  to  lighting  system 


■applies  the  owner  with  electricity  for  lighting  and  small  heating 
units,  besides  giving  him  fire  protection  by  means  of  a  valve-con- 
trolled outlet  in  the  water  pipe  line. 
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water  power  plant.    A,  dam;  B,  underground  supply  pipe  line;  L, 
underground  tfjj  Wtttt  [ftptHit 
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HP OMATOES   GROWN   IN   GREENHOUSES  near 
-*■    the  markets  can  be  ripened  on  the  plants  and 
put  into  the  consumers'  hands  within  a  few  hours  of 
the  time  they  are  picked. 

The  quality  of  greenhouse  tomatoes  is  far  superior 
to  that  of  the  outdoor-grown  crop  competing  with  it, 
which  is  usually  picked  green  and  shipped  long  dis- 
tances before  reaching  the  markets. 

Successful  production  in  greenhouses  requires  the 
use  of  suitable  structures  with  adequate  heating  and 
other  equipment,  good  seed  of  suitable  varieties, 
fertile  well-adapted  soil,  and  painstaking  care  in 
growing  the  plants  and  in  handling  the  crop. 

The  greenhouse  operator  who  can  provide  the 
high-grade  equipment  necessary  and  give  the  crop 
the  care  it  demands  is  likely  to  find  an  increasing 
market  for  his  product. 


Washington,  D.  C.  Issued  December,  1924 


GREENHOUSE  TOMATOES 

By  .Tames  H.  Beattie,  Associate  Horticulturist,  Office  of  Horticultural  Investi- 
gations, Bureau  of  Plant  Industry 
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INTRODUCTION 


THE  COMMERCIAL  PRODUCTION  of  tomatoes  in  green- 
houses in  the  United  States  is  a  development  of  the  past 
quarter  of  a  century.  Previous  to  about  1900  little  attention  was 
paid  to  the  forcing  of  the  crop  in  glasshouses,  the  present  importance 
of  which  is  a  marked  tribute  to  the  excellence  of  the  product  and  the 
success  of  vegetable-greenhouse  men  in  working  out  methods  for 
handling  this,  the  most  difficult  of  the  important  vegetable  forcing 
crops.  Lettuce,  cucumbers,  and  tomatoes  constitute  perhaps  90  per 
cent  of  the  products  of  the  vegetable- forcing  ranges  throughout  the 
United  States.  Some  ranges  devote  their  energies  to  lettuce  and 
cucumbers,  but  most  of  them  grow  tomatoes  at  some  time  during  the 
year. 

According  to  the  1919  census,  the  value  of  the  vegetable  crops 
grown  in  greenhouses  aggregated  $15,487,878,  almost  every  State  in 
the  Union  being  represented  as  a  producer.  Nearly  $14,000,000 
worth  of  the  products  came  from  the  New  England,  Middle  Atlantic, 
Bast  Nnith-Central,  and  West  North-Central  States.  Climatic  con- 
ditions largely  account  for  the  absence  of  the  industry  in  the  South 
Atlantic,  Gulf  Coast,  and  Southwestern  States,  where  it  is  usually 

-sible  to  produce  a  long  list  of  fresh  vegetables  as  outdoor  crops 
r  the  greater  part  of  the  year,  and  these  sections  also  are  accessible 
to  tropica]  centers  where  year-round  production  of  certain  vegetables' 
is  possible. 

(ireenhouse  ranges  devoted  to  the  tomato  crop  are  to  be  found 
throughout  the  States  where  the  industry  has  attained  its  greatest 
importance,  Arlington,  Mass.,  and  Grand  Rapids,  Mich.,  are  the 
two  oldest  important  forcing  centers.  Large  greenhouse  ranges  are 
to  be  found  around  Rochester,  N.  Y. ;  Philadelphia,  Pa. ;  Ashtabula, 
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Cleveland,  Toledo,  and  Columbus,  Ohio;  Chicago,  111.;  and  other 
points.  Suitable  soil,  ample  labor,  cheap  fuel,  and  good  transporta- 
tion facilities  have  been  contributing  factors  in  the  development  of 
the  industry  in  many  sections. 

"When  ripened  on  the  vine,  greenhouse  tomatoes  are  far  superior 
in  quality  to  those  grown  outdoors  in  warm  sections,  where  it  is 
necessary  to  pick  the  fruit  green  in  order  to  get  it  into  the  hands  of 
the  distant  consumer  without  undue  loss.  Tomatoes  marketed  dur- 
ing the  winter  and  early-spring  months  when  prices  are  high  are 
usually  served  as  a  salad  or  as  an  ingredient  of  a  salad.  A  compara- 
tively small  quantity  is  ample  for  several  persons;  hence  the  vege- 
table is  as  economical  to  the  housewife  as  other  available  salad  crops. 

The  greenhouse  owner  must  make  a  large  investment  in  houses 
and  equipment,  and  he  must  be  prepared  to  spend  large  sums  for  the 
maintenance  of  conditions  suitable  for  this  exacting  crop.     On  the 


pIG.  i. — a  large  greenhouse  devoted  to  a  crop  of  tomatoes.  The  plants  are  trained 
to  slender  stakes  set  in  the  ground  near  them  and  supported  by  wires  attached 
to  the  frame  of  the  structure 

other  hand,  a  grower  2,000  or  more  miles  from  the  markets  must 
spend  large  sums  for  picking,  packing,  transportation,  and  handling 
before  his  crop  can  be  realized  upon.  The  products  of  properly 
located  greenhouse  ranges  where  fuel,  labor,  and  other  essentials  can 
be  obtained  economically  are  usually  able  to  compete  successfully 
with  tomatoes  grown  at  distant  points  out  of  doors.  The  vegetable- 
forcing  industry  is  increasing  in  importance,  and  the  tomato  is 
receiving  its  full  share  of  attention. 

GREENHOUSES 

A  forcing  house  for  tomatoes  must  be  suitable  for  the  exacting 
requirements  of  the  crop.  It  must  be  of  such  construction  that  the 
least  possible  interference  is  offered  to  the  entrance  of  light.  It 
must  be  fitted  with  a  ventilating  system  that  permits  the  changing 
of  the  air  without  drafts,  and  it  must  have  a  heating  system  capable 
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of  maintaining  a  sufficiently  high  and  uniform  temperature.  A 
house  containing  a  large  volume  of  air  is  usually  less  subject  to 
sudden  fluctuations  in  temperature  than  a  small  house.  Moreover,  a 
high  house  with  the  ventilators  several  feet  above  the  plants  usually 
makes  it  possible  to  ventilate  without  drafts  striking  the  plants. 
The  house  must  have  sufficient  headroom  for  the  plants,  but  struc- 
tures meeting  the  other  important  requirements  usually  have  an 
abundance  of  such  room  for  tomatoes. 

Detached  houses  60  to  80  feet  wide  and  500  to  600  feet  long  (fig. 
1)  are  largely  used.  The  ridge-and-furrow  type,  with  high  gutters, 
is  widely  used  for  tomatoes.  These  houses  are  built  in  widths  up 
to  about  40  feet  without  inside  posts,  a  steel  truss  supporting  the 
roof  in  the  wider  ones.  Three  of  these  houses  may  be  made  to  inclose 
a  space  100  or  more  feet  in  width  having  only  two  outside  walls, 
two  inside  gutters,  and  two  rows  of  inside  posts,  each  row  being 


in..    -.     Greenhouse   tomatoes  on    raised    benches.     The   plants  are   trimmed    to   i 
■ingle  M«-m  and  trained  to  strings  ii<<l  to  the  roof  of  the  greenhouse 

din-el  lv  beneath  and  supporting  a  gutter.  The  inside  gutters  cast 
ipme  shade  on  the  crop,  but  if  they  arc  sufficiently  high  this  objec- 
tion i-  negligible,  Tne  present  tendency  is  toward  large  houses 
pith  high  side  walls  of  sash-bar  and  glass  construction  and  with 
tools  bo  high  that  the  glass  is  at  a  considerable  distance  from  the 
plant-.  Whether  the  house  is  a  large  detached  pipe-frame  OT  steel- 
frame  structure  or  consists  of  a  number  of  ridge-and-furrow  houses 
with  high  side  walls  so  constructed  that  there  Is  the  least  possible 
Hiterference  with  the  admission  <>f  light  seems  to  be  immaterial  so 
pong  as  the  -tincture  fulfills  the  requirements  of  this  very  particular 
nop. 

BENCHES  COMPARED  WITH  GROUND  BEDS 

D  ring  the  early   days  of  the  industry   practically  all   tomato 

believed  that  raised  benches; and  bottom  heat  were  essential 

with  the  crop  I  fig.  2).     It   was  soon  found  that  good  crops 
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of  tomatoes  could -be  produced  in  houses  without  raised  benches 
where  the  space  was  treated  as  an  inclosed  area  to  be  handled  in 
much  the  same  manner  as  intensively  conducted  outdoor  operations. 
Benches  are  still  used  to  a  limited  extent  in  tomato  houses,  but  in 
houses  of  newer  construction  there  is  a  growing1  tendency  to  dispense 
with  them. 

Many  growers  believe  that  tomatoes  grown  on  benches  require 
several  days  less  time  to  come  into  bearing  than  those  planted  in 
ground  beds.  Bottom  heat  from  pipes  located  under  the  benches, 
better  aeration  of  the  soil  on  the  benches,  and  better  drainage  all 
contribute  to  the  earliness  of  the  bench  crop.  Provision  for  adequate 
drainage,  care  in  watering,  and  the  use  of  temporary  heating  lines 
laid  on  the  surface  of  the  soil  during  the  early  stages  of  growth 
make  it  possible  to  secure  earliness  equal  to  that  of  the  crop 
planted  in  ground  beds.  Benches  are  very  expensive,  and  the  cost 
of  maintenance  is  often  high.    They  bring  the  plants  near  the  glass, 
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Fig.  3. — Tomatoes  growing  in  a  house  where  the  plants  arc  set  and  handled  in 
much  the  same  manner  as  where  the  crop  is  grown  intensively  outdoors.  The 
concrete  curbs  are  used  to  keep  the  soil  out  of  the  cinder  walks 

at  here  they  are  more  subject  to  fluctuations  in  temperature  and  more 
difficult  to  cultivate,  trim,  and  train.  Moreover,  the  tomatoes  are 
difficult  to  gather  when  grown  on  raised  benches.  Under  present 
methods  of  culture  the  natural  ground  beds  are  often  plowed  with  a 
team  or  tractor,  and  the  cost  of  applying  the  manure  and  preparing 
the  soil  is  much  less  than  when  the  work  is  done  by  hand  on  raised 
benches.  The  thin  layer  of  soil  usually  employed  on  raised  benches 
must,  as  a  rule,  be  chanced  vvevy  year,  but  with  ground  benches  such 
;i  procedure  can  usually  be  avoided.  The  ideal  tomato  house  is  a 
small  field  under  glass  where  temperature,  moisture,  and  other  suit- 
able growing  conditions  can  be  maintained  (fig.  3). 

WALKS 

Concrete  walks  are  considered  an  essential  pari  of  the  modern  vege-i 
table  house,  since  they  serve  as  tracks  for  wheelbarrows  or  trucks. 
used  in  handling  the  crop.     However,  the  space  occupied  by   walks 
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is  involved  in  heat  and  maintenance  costs,  and  therefore  only  abso- 
lutely necessary  walks  should  be  installed.  Figure  1  shows  the  inte- 
rior of  a  large  house  with  concrete  walks  along  each  side.  This  is 
an  excellent  arrangement,  as  it  is  impossible  to  grow  tomatoes  near 
the  heating  pipes,  where  they  would  be  subjected  to  excessive  heat  and 
also  to  drafts  from  the  side  ventilators.  The  house  shown  has  but 
two  permanent  walks,  with  temporary  board  runways  between  the 
rows  of  plants.  Interior  walks  are  sometimes  placed  in  line  with  inte- 
rior rows  of  posts,  but  these  interfere  with  the  use  of  the  walks  for 
trucks,  wheelbarrows,  etc.  In  ridge-and-f  urrow  houses  narrow  walks 
are  nearly  always  placed  under  the  gutters  and  around  the  posts. 
Although  they  do  not  serve  as  tracks  for  conveyances  used  in  han- 
dling the  crop,  they  occupy  space  not  well  suited  to  the  crops  and 
leave  the  remaining  area  in  the  house  unobstructed.  An  occasional 
crosswalk  is  sufficient  for  crop-handling  purposes. 

HEATING 

The  heating  system  employed  must  be  capable  of  maintaining  a 
uniform  temperature,  as  sudden  fluctuations  are  very  injurious  to 
the  crop.  A  gradual  change  from  about  60°  F.  at  night  to  70° 
or  85°  F.  during  the  day  is  permissible,  but  hourly  fluctuation  either 
<lav  or  night  will  usually  prove  harmful  to  the  crop.  The  hot- 
water  system,  using  either  forced  or  gravity  circulation,  and  vacuum 
and  low-pressure  steam  systems  give  good  results.  Gravity-circula- 
tion hot-water  systems  are  well  suited  to  houses  of  moderate  size. 
The  rate  of  cirt  ulation  is  slow,  necessitating  the  use  of  more  radia- 
tion than  is  needed  with  certain  forced-circulation  or  steam  systems. 
Moreover,  this  type  of  system  is  not  particularly  adapted  for  use  in 
very  large  houses.  In  small  plants,  where  the  care  that  can  be  given 
the  boiler  is  usually  limited,  hot  water  is  especially  suitable,  as  the 
volume  of  water  in  the  system  cools  slowly,  making  frequent 

tion  unnecessary.  Forced-circulation  hot-water  systems  are  in 
satisfactory  use  in  many  plants.  A  pump  of  suitable  type  is  used 
to  hasten  circulation,  and  in  some  cases  the  system  is  so  arranged 

entire  dependence  is  placed  on  the  pump  for  circulating  the 

pater.     Viicuuiii    and    low-pressure    systems  require   less   radiation 

than  is  necessary  for  hot-water  systems.    They  are  very  satisfactory, 

particularly  adapted  to  large  houses  and  to  ranges  where  the 

boilers  have  regular  attention. 

The  size  and  arrangement  of  the  piping  in  a  tomato  greenhouse  are 
letermined  by  the  kind  of  heating  system  employed  and  by  the  size 
and  construction  of  the  house.  Although  overhead  piping  casts 
some  shade  on  the  developing  crop,  it  is  generally  believed  that  at 
le;i-t  a  p;irt  of  the  radiation  should  be  overhead,  as  pipes  so  located 
temper  the  air  entering  through  the  top  ventilators  and  prevent  cold 
in  striking  the  plants  (see  fig.  1).  For  the  same  reason  it 
i-  desirable  that  part  of  the  radiation  be  placed  on  the  side  walls. 
The  (inn nt  of  warm  air  rising  from  pipes  so  placed  prevents  cold 
air  entering  through  the  walls  and  rool  from  striking  the  plants. 
The  crop  i-  safely  blanketed  under  a  canopy  of  warm  air  through 
which  cold  dra  fta  are  not  liable  to  penetrate.  The  gable  ends  of  large 
ually  supplied  with  hanks  of  pipe  to  cut  off  the  cold 
air  from  these  large  exposed  surfaces. 
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Hot-water  or  steam  heating  systems  can  readily  be  adapted  to  such 
an  arrangement  of  the  pipes.  The  flow  pipes  are  usually  placed  over- 
head at  a  higher  level  than  the  coils,  with  the  whole  system  graded 
so  that  it  slopes  gradually  downward  to  the  boiler.  With  narrow 
ridge-and-furrow  houses  the  radiating  pipes  are  usually  placed  on 
the  posts  supporting  the  gutters,  but  in  wider  houses  of  this  type  at 
least  a  part  of  the  radiation  is  placed  overhead. 

Table  1  shows  the  radiation  needed  to  maintain  temperatures  suit- 
able for  tomatoes. 

Table  1. — Temperature*  to  be  maintained  and  length  of  pipe  of  different  size* 
needed  to  supply  radiation  for  gravity-circulation  hot-water  .systems 


[Steam-heating  systems  take  three-fifths  of  the  length  of  pipe  here  stated] 

Radiation 
for  each 
1,000 
square  feet 
of  glass  or 
its  equiv- 
alent ! 
(square 
feet) 

Length  of  pipe  required  to  supply 
this  radiation  (feet) 

Temperatures  to  be  maintained 

1^-inch 
size 

lj^-inch 
size 

2-inch 
size 

60°  to  65°  F 

401 
460 
583 

920 
1,057 
1,339 

801 

921 

1,166 

641 

65°  to  70°  F 

737 

70°  to  75°  F 

933 

1  By  the  term  "equivalent"  is  meant  the  side  walls  of  wood  or  masonry  construction;  4  square  feet  of 
exposed  surface  of  this  character  is  figured  as  needing  the  same  radiation  as  1  square  foot  of  exposed  glass 
surface. 

The  exact  amount  of  radiation  to  be  installed  can  be  determined 
only  after  giving  consideration  to  such  factors  as  geographical  loca- 
tion, tightness  of  houses,  exposure,  and  efficiency  of  the  heating  plant. 
In  sections  where  low  temperatures  prevail  or  occur  at  intervals  it  is 
necessary  to  install  more  radiation  than  that  shown  in  the  table.  The 
figures  given  are  for  an  outside  temperature  of  0°  F.  Where  lower 
temperatures  occur  the  amount  of  radiation  should  be  increased  at 
least  1  per  cent  for  each  degree  below  zero.  Thus,  in  sections  where 
the  temperature  occasionally  falls  to  —20°  F.,  20  per  cent  more 
radiation  should  be  installed.  Greenhouses  in  very  exposed  positions 
should  have  additional  radiation,  especially  on  the  side  from  which 
the  prevailing  winds  come. 

VENTILATORS 

Greenhouses  for  tomato  growing  usually  have  ventilators  along  the 
side  just  below  the  eaves  and  along  both  sides  of  the  ridge.  Side 
ventilators  are  often  hinged  just  below  the  eaves  and  operated  by 
machines  attached  to  the  side  posts  of  the  structure.  Top  ventilators 
are  generally  hinged  to  a  member  just  under  the  ridge  cap.  Unless 
opened  very  wide  such  an  arrangement  allows  water  to  drop  from 
the  ventilators  to  the  roof.  The  overhanging  ridge  cap  makes  a 
water-tight  joint.  Machines  for  operating  the  top  ventilators  are 
placed  on  posts  or  pedestals  at  suitable  intervals  and  within  easy 
reach  of  the  operator.  Extreme  care  in  securing  tight-fitting  easy- 
operating  ventilators  prevents  drafts  and  aids  materially  in  obtain- 
ing good  crops. 
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WATER  SYSTEMS 

Water  pipes  are  usually  placed  under  the  beds  and  fitted  with 
enough  faucets  so  that  any  part  of  the  house  can  be  reached  with 
50  to  75  feet  of  hose.  When  the  application  of  water  is  to  be  made 
entirely  with  a  hose  no  additional  equipment  is  necessary. 

Subirrigation  systems  composed  of  lines  of  tile  spaced  from  2  to  4 
feet  apart  and  buried  in  the  soil  sufficiently  to  be  out  of  the  way  of 
tillage  tools  make  it  possible  to  water  the  crop  without  packing  the 
surface  or  wetting  the  foliage.  The  size  of  the  tile,  the  distance 
between  the  rows,  and  the  depth  the  tile  is  buried  are  determined 
largely  by  the  character  of  the  soil.  Very  tenacious  or  impervious 
-nils,  where  the  lateral  movement  of  the  water  is  slow,  require  the 
installation  of  lines  of  tile  nearer  together  than  is  necessary  with 
lighter  soils.  The  lines  of  tile  are  provided  with  openings  every  100 
to  150  feet,  so  that  the  end  of  a  hose  can  be  inserted;  and  the  water 
is  run  into  the  tiles  until  they  are  filled  or  the  soil  sufficiently 
moistened,  when  the  hose  is  moved  to  the  next  line.  This  system 
insures  against  overwatering,  as  the  lines  of  tile  serve  as  drains  also, 
and  much  benefit  is  secured  by  the  aeration  of  the  soil.  Greenhouse- 
vegetable  growers  could  well  devote  more  attention  to  the  subirriga- 
tion method  of  applying  water. 

Overhead  sprinkler  systems  are  extensively  employed  during  the 
early  stages  of  the  crop,  or  until  about  the  time  that  the  blossoms 
appear;  but  they  have  not  met  with  much  favor  for  growing  to- 
matoes, because  wetting  the  foliage  creates  greenhouse  conditions 
favorable  to  the  development  of  certain  diseases  and  unfavorable 
for  the  ripening  and  transfer  of  pollen. 

CROPPING  PLANS 

Tomatoes  are  seldom  grown  as  a.  midwinter  greenhouse  crop. 
They  are  usually  produced  during  the  fall  and  early  winter  or  as 
a  spring  crop.  Few  vegetable  growers  produce  tomatoes  alone, 
experience  having  proved  that  it  is  better  practice  to  follow  a  definite 

enhouse  rotation,  including  two  or  more  of  the  important  forc- 
ing crops.  No  definite  cropping  plan  suited  to  the  needs  of  growers 
located  in  the  various  sections  can  be  given.    The  rotations  here  sug- 

ted  are  followed  very  closely  by  many  growers  in  the  important 
forcing  sections  of  New  York,'  Pennsylvania,  Ohio,  Michigan,  and 
elsewhere. 

Plan  l 

TomaUn  <— Seed  sown  July  1  to  15.    Plants  set  in  houses  August  15  t..  80. 
removed  December  10  t<.  80. 

Lettuce. — Seed  sown  November  15  i,,  :;n.  I'hints  set  in  houses  December 
]:>  t..  81    Crop  harvested  March  15  to  31. 

Seed  sown  r'ebrimry  1  t«»  15.     Plants  set  in  houses  April  1  to  15. 
removed  July  1  to  Iff, 

Plan  2 

•  wn  .July  1  to  15.     Plants  set  in  houses  August    15  to  30. 
n-moved  December  15  to  30. 
ice. — Seed  sown  November  15  to  30.     Plants  set  in  houses  December  15 

•  <i  March  15  to  31. 
me. — Seed  sown  February  1  to  28.    Plants  set  in  houses  March  15  to  31. 
Grog  harvested  Jane  l  to  15. 

106040°— 24 2 
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Plan  3 

Lettuce. — Seed  sown  August  1  to  15.  Plants  set  in  houses  September  1  to 
15.     Crop  harvested  November  15  to  30. 

Lettuce. — Seed  sown  October  15  to  30.  Plants  set  in  bouses  November  15 
to  30.    Crop  harvested  February  1  to  28. 

Tomatoes. — Seed  sown  January  1  to  15.  Plants  set  in  houses  March  1 
to  15.  Vines  removed  to  make  room  for  following  crops  when  no  longer 
productive. 

Plan  3  is  sometimes  modified  by  growing  fall  tomatoes  instead 
of  the  first  crop  of  lettuce.  The  dates  given  are  approximate,  as 
crops  are  usually  set  over  a  period  of  two  or  three  weeks,  and  the 
date  of  harvesting  is  determined  to  a  certain  extent  by  weather 
and  other  conditions.  The  greenhouse  operator  is  anxious  to  have 
a  steady  supply  for  his  markets  and  plans  the  setting  of  his  crops 
to  give  him  such  a  supply. 

Fall-grown  tomatoes  do  not  as  a  rule  yield  such  heavy  crops  as 
those  ripening  during  early  spring,  when  weather  conditions  are 
much  more  favorable. 

Greenhouse  tomatoes,  during  the  early  stages  of  their  growth, 
do  not  fully  occupy  the  space  in  which  they  are  planted.  (See 
fig.  1.)  Some  growers  plant  quick-maturing  crops,  such  as  radishes, 
beets  for  greens,  and  lettuce,  between  the  tomato  rows,  removing 
these  before  the  tomatoes  require  the  space.  Conditions  are  main- 
tained according  to  the  needs  of  the  tomatoes;  and  although  not 
ideal  for  cool  crops  like  radishes  and  lettuce  returns  are  often  suf- 
ficient to  cover  the  expense  of  bringing  the  tomatoes  well  toward 
the  producing  stage.  Each  grower  should  determine  for  himself 
which,  if  any,  crop  should  be  used  as  a  catch  crop  with  tomatoes; 
sometimes  it  may  prove  best  to  dispense  with  catch  crops  altogether. 

SOILS 

Tomatoes  are  grown  on  a  wide  range  of  soil  types.  They  are 
successfully  produced  upon  soils  varying  from  heavy  clays  to  light 
sands.  Light  soils  are  easier  to  work  and  ordinarily  bring  the  crop 
into  bearing  somewhat  sooner  than  do  heavier  soils.  When  the  crop 
is  grown  on  benches  where  soil  only  a  few  inches  deep  is  used,  it  is 
usually  changed  each  year.  This  practice  permits  the  choice  of  a 
soil  of  loamy  character  made,  if  possible,  of  sods  from  an  old  pasture 
the  soil  of  which  is  a  rather  light  clay  loam  or  a  heavy  sandy  loam. 
With  this  should  be  mixed  about  one-fourth  of  its  bulk  of  well-rotted 
stable  manure,  preferably  cow  manure.  By  composting  these  two 
materials  several  months  before  they  are  required  for  use,  a  very 
satisfactory  soil  for  the  forcing  of  tomatoes  is  produced. 

An  excellent  soil  may  be  prepared  by  composting  fresh  sod  soil 
from  an  old  pasture  with  one-fourth  to  one-third  its  volume  of 
organic  or  muck  soil.  To  be  suitable  for  this  use,  the  muck  must 
be  from  a  deposit  that  has  been  reclaimed  and  devoted  for  a  few 
years  to  the  growing  of  cultivated  crops,  such  as  corn,  flax,  hay, 
onions,  and  cabbage.  It  must  contain  at  least  80  per  cent  of  organic 
matter,  and  must  not  be  acid,  or  contain  over  40  per  cent  of  moisture. 
It  must,  moreover,  be  high  in  plant  food,  containing  at  least  2.5 
per  cent  of  nitrogen  and  0.5  per  cent  of  both  phosphoric  acid  and 
potash.     Such  humus  can  be  obtained  in  many  localities,  but  the 


Greenhouse  Tomatoes  9 

advisability  of  using  it  must  be  determined  by  its  cost.  If  manure 
is  abundant  and  cheap  there  would  be  little  to  gain  in  using  the 
muck. 

If  the  supply  of  manure  is  limited,  soil,  muck,  and  manure  may 
be  used  together  with  excellent  results.  A  compost  made  of  4  parts 
of  old-pasture  sod,  1  part  of  rotted  cow  manure,  and  1  part  of  suit- 
able muck  will  generally  give  excellent  results  and  should  be  pre- 
pared in  the  manner  usually  followed.  The  mixture  of  the  manure 
and  muck  often  gives  better  results  than  is  obtained  from  the  use 
of  the  materials  separately. 

Manure,  muck,  or  any  of  the  composts  just  mentioned  may  be 
used  in  houses  where  the  soil  is  not  changed  and  where  it  is  desirable 
to  lighten  heavy  soils,  add  organic  matter  and  plant  food,  or  other- 
wise make  the  soil  more  suitable  for  the  production  of  maximum 
yields  of  greenhouse  crops.  When  following  such  rotations  as  those 
suggested  on  page  7,  the  application  of  the  organic  matter  and 
much  of  the  plant  food  takes  place  before  planting  the  other  crops 
included  in  the  rotation,  as  tomatoes  do  not  require  the  heavy  ferti- 
lization essential  to  both  lettuce  and  cucumbers. 

SOIL  PREPARATION 

Although  greenhouse  conditions  necessitate  the  following  of 
methods  in  the  preparation  of  the  soil  somewhat  different  from  those 
commonly  followed  outdoors,  the  principles  are  the  same.  With 
the  large  forcing  houses  now  in  use  it  is  often  possible  to  employ 
tennis  or  tractors  for  the  plowing,  disking,  rolling,  and  other  opera- 
tions in  the  well-prepared  soil  necessary  to  successful  greenhouse- 
tomato  growing.  In  smaller  houses  without  benches  and  in  those 
fitted  with  raised  benches  handwork  is  depended  upon.  The  prepa- 
ration of  greenhouse  soils  is  fully  discussed  in  Farmers'  Bulletins 
Nos.  1320,  "  The  Production  of  Cucumbers  in  Greenhouses,"  and 
1418,  "  Lettuce  Growing  in  Greenhouses." 

PLANT   FOOD 

Soils  well  supplied  with  organic  matter  and  plant  food  from  such 
composts  as  tnose  described  on  page  8  should  require  but  little 
additional  fertilization  for  the  production  of  a  good  crop  of  green- 
house tomatoes;  in  factj  when  tomatoes  follow  lettuce  and  cucumbers 
which  have  been  heavily  manured  there  is  great  danger  that  ad- 
ditional applications  of  manure  may  result  in  excessive  vine  growth 
at  the  expense  of  the  fruit  When  planting  the  various  crops  ac- 
cording to  a  plan  whereby  the  tomatoes  follow  other  crops,  as  in 
the  case  of  the  rotation  suggested  on  page  8,  it  may  be  necessary 
to  use  more  compost,  manure,  or  commercial  fertilizer  on  the  to- 
matoes. 

COMMERCIAL   FERTILIZERS 

Material  containing  a  high  percentage  of  nitrogen  must  be  used 
with  ffreat  caution,  as  an  excess  of  nitrogen  causes  excessive  vine 
growth  and  dropping  of  t he  blooms,  with  failure  to  bear  satisfac- 
tory crops.  With  plentiful  supplies  of  good  manure  or  good  com- 
post but  little  additional  nitrogen  is  needed  as  a  rule.  Phosphoric 
acid  is  very  necessary  to  the  tomato  and  may  be  used  in  liberal  quan- 
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tities  with  profitable  results.  Either  bone  meal  or  acid  phosphate 
is  generally  employed.  Potash  also  is  essential  to  the  growth  of 
greenhouse  tomatoes  and  may  be  applied  in  the  form  of  hardwood 
ashes,  muriate  of  potash,  or  some  other  form  of  the  element.  It  is 
difficult  to  make  definite  recommendations  as  to  the  quantity  of  com- 
mercial fertilizer  that  should  be  applied,  as  this  depends  largely 
upon  the  past  treatment  of  the  soil.  When  using  fresh  compost 
little  additional  fertilization  should  be  necessary  or  desirable.  With 
soils  which  have  been  heavily  cropped,  applications  of  a  mixture 
containing  1  to  2  per  cent  of  nitrogen,  8  per  cent  of  phosphoric  acid, 
and  4  to  6  per  cent  of  potash  at  the  rate  of  from  10  to  20  pounds  to 
each  1,000  square  feet  of  surface  should  be  sufficient.  The  grower 
must  be  guided  by  his  own  conditions  in  using  commercial  fertilizer, 
and,  if  his  greenhouse-tomato  crop  indicates  the  need  for  such  plant 
food,  it  should  be  applied. 

MANURE 

The  use  of  manure  as  an  ingredient  of  the  soil  has  already  been 
discussed.  Additional  use  is  often  made  with  profitable  results  by 
employing  it  as  a  mulch,  and  when  obtainable  at  reasonable  cost  this 
use  is  to  be  recommended.  Fine  strawy  manure  is  preferable  for 
this  purpose,  as  such  material  protects  the  soil  from  rapid  drying 
and  keeps  it  mellow.  The  plant  food  in  the  manure  is  made  avail- 
able to  the  plants  by  leaching.  Well-decomposed  peat  and  muck 
of  suitable  character  can  also  be  used  to  good  advantage  for  the 
maintenance  of  a  mulch  around  the  plants. 

LIME 

Where  needed  to  correct  soil  acidity  or  as  an  aid  in  improving  the 
physical  character  of  the  soil,  lime  should  be  used  before  attempting 
to  grow  a  crop  of  greenhouse  tomatoes.  Heavier  soils  are  more 
likely  to  need  lime,  but  in  all  cases  an  actual  test  is  necessary.  Gen- 
erally applications  of  30  to  50  pounds  of  ground  hydrated  lime  per 
1,000  square  feet  of  ground  will  be  sufficient. 

VARIETIES  AND  SEED 

The  tomato  has  long  been  popular  as  a  glasshouse  crop  in  Eng- 
land, where  a  large  number  of  special  small-fruited  forcing  varieties 
have  been  developed.  These  so-called  English  varieties  are  largely 
grown  in  greenhouses  in  the  United  States,  particularly  in  the  east- 
ern section  of  the  country.  Carters  Sunrise,  Stirling  Castle,  Comet, 
Duke  of  York,  and  Perfection  are  kinds  extensively  grown.  All  of 
these  are  characterized  by  a  large  number  of  tomatoes  borne  in 
each  cluster.  The  title-page  illustration  shows  a  portion  of  a  plant 
of  Carters  Sunrise,  a  sort  having  particular  merit.  American  vari- 
eties of  tomatoes  are  extensively  used  for  forcing  work,  especially 
in  the  Middle  West.  Globe,  Bonny  Best,  and  Stone  are  varieties 
largely  grown.  The  market  demand  influences  the  choice  of  type 
and  variety  for  forcing  work,  as  some  sections  prefer  the  smaller 
English  type  and  other  regions  demand  the  larger  American  type. 
Work  carried  on  at  the  Arlington  Experiment  Farm  showed  no 


Greenhouse  Tomatoes 


11 


great  difference  in  the  yielding  qualities  of  the  English  and  the 
American  tomatoes.  Table  2  gives  results  obtained  with  several  of 
these. 

Tabi.k  2. — Comparative  yields  of  different  varieties  of  tomatoes  groicn  in  the 
greenhouses  at  the  Arlington  Experiment  Farm,  Va.,  August  17,  1917,  to 
January  31,  1918 


Variety 

Num- 
ber 
of 

plants 

Weight  of 
tomatoes 
(pounds) 

Variety 

Num- 
ber 
of 
plants 

Weight  of 
tomatoes 
(pounds) 

Total 

Per 
plant 

Total 

Per 
plant 

30 
30 
30 
30 
30 
30 

150.53 
141.  82 
86.92 
80.94 
115.47 
106.25 

5.02 
4.72 
2.90 
2.70 
3.85 
3.54 

C  arters  Perfection 

30 
30 
30 
30 
30 
30 

80.69 
79.28 
60.21 
103.96 
68.92 
64.91 

2.69 

Carters  Comet.. 

2.64 

Listers  Perfection 

2.01 

Globe 

Tresco 

3.46 

Carters  Duke  of  York 

Livingstons  Comet 

2.30 

Carters  Sunrise 

2.16 

In  this  test  the  American  large-fruited  varieties  gave  a  greater 
total  yield  and  a  larger  yield  per  plant  than  most  of  the  English 
varieties.  Both  Earhana  and  Burbank  bore  heavy  crops  of  large 
irregular  tomatoes.  Of  the  American  varieties  the  Bonny  Best  and 
Globe  gave  moderate  yields  of  high-class  tomatoes.  In  the  autumn 
and  winter  of  1918  a  similar  test  was  conducted.  The  results  of  this 
are  shown  in  Table  3. 


Table  3. — Comparative  yields  of  different  varieties  of  tomatoes  grown  in  the 
greenhouses  at  the  Arlington  Experiment  Farm,  Va.,  August  25,  1918,  to 
January  7,  1919 


Number 

of 
plants 

Weight  of  tomatoes 

Variety 

Total 

Per  plant 

Pounds 

Ounces 

Pounds 

Ounces 

Globe 

31 
32 
32 
29 
29 
32 
29 
32 
24 
32 

130 
116 
182 
174 
163 
145 
137 
131 
127 
119 

9 
11 

2 

4 
14 
18 
13 

4 
13 

6 

4 
3 
5 
6 
5 
4 
4 
4 
5 
3 

3^ 
10^ 
11 

n»w(  ( 'hjuppinn 

Tresco ' 1 

Stirling  Castle 

0 

LJstere'Perfection 

10^ 
9 

Duke  of  York 

12 

M) 

IK 

5 

Carters  Sunrise 

Carters  Perfection 

WM 

The  yields,  especially  those  from  some  of  the  English  varieties, 
ir<><u\  for  a  fall  crop,  lower  yields  being  usually  ob- 
tained from  fall-grown  greenhouse  tomatoes  than  from  the  spring 
crop. 

Seed  of  two  varieties.  Carton  8unriae  and  Stilling  Castle,  saved 
from  selected  plants  grown  in  the  greenhouse  at  the  Arlington  Ex- 
peririit'iit  I'm  in.  wm  used  in  1920  for  the  production  of  a  spring 
wop  in  the  same  house  used  for  the  previous  work.  The  results  of 
this  test  are  given  in  Table  4. 
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Table  4. — Comparative    t/ichls   of   tiro   varieties   of  English   forcing   tomatoes 
grown  in  the  greenhouses  at  the  Arlington  Experiment  Farm,  Ya. 

[Seed  sown  February  9;  set  in  house  March  25;  first  ripe  tomatoes  June  23;  last,  August  13,  1920] 


Variety 

Number 
of 

plants 

Weight  of  tomatoes 

Total 

Per  plant 

Pounds 

Ounces 

Pounds 

Ounces 

47 
46 

450 
419 

7 
7 

9 
9 

9 

1 

The  data  in  these  tables  are  presented  to  show  what  occurred  under 
the  conditions  found  in  the  houses  where  this  work  was  conducted. 
Globe  and  Bonny  Best  seemed  to  be  the  best  all-round  large  varieties 
tested.  Carters  Sunrise,  Stirling  Castle,  and  Comet  were  apparently 
the  best  of  the  English  forcing  sorts.  Many  growers  of  greenhouse 
tomatoes  maintain  their  own  seed  stocks,  and  in  some  cases  these  are 
as  distinctive  as  the  named  commercial  varieties.  The  greenhouse 
tomato  readily  lends  itself  to  improvement  by  selection  and  crossing, 
and  some  growers  pay  considerable  attention  to  building  up  and 
maintaining  strains  suited  to  their  needs.  The  Irondequoit  (N.  Y.) 
greenhouse  men  have  a  select  strain  of  an  English  forcing  tomato 
which  is  maintained  from  year  to  year,  the  seed  of  which  may  be 
grown  in  the  greenhouse  or  in  the  open.  A  large  number  of  plants 
can  be  produced  from  a  small  quantity  of  seed,  and  the  use  of  good 
seed  of  a  variety  and  strain  suited  to  the  purpose  to  which  it  is  to 
be  devoted  is  recommended. 

STARTING  AND  GROWING  PLANTS 

Tomato  growers  usually  grow  their  own  plants.  The  practice 
gives  them  the  assurance  of  a  supply  of  stocky,  vigorous  plants  of 
the  variety  and  strain  desired  and  makes  it  possible  to  set  the  plants 
in  the  houses  without  the  risk  of  shock  and  injury  incident  to  ship- 
ping. By  growing  and  handling  his  own  plants  the  grower  is  able 
to  reduce  the  danger  of  introducing  diseases,  such  as  Fusarium  wilt,1 
and  nematodes.2 

QUANTITY  OF  SEED  AND  NUMBER  OF  PLANTS  REQUIRED 

There  are  over  8,000  tomato  seeds  to  the  ounce,  and  a  very  small 
quantity  of  good  seed  is  required  to  start  plants  for  a  large  area. 
It  is  always  best  to  use  sufficient  seed  to  give  an  abundance  of  seed- 
lings. In  practice,  seed  of  high  vitality  should  give  2,000  to  3,000 
first-class  plants  per  ounce.  It  is  a  wise  insurance  to  provide  twice 
the  number  of  plants  needed  to  set  the  space  to  be  devoted  to  the 
crop.  Table  5  shows  the  actual  number  of  plants  needed  to  plant 
each  1,000  square  feet  of  bed  when  spaced  at  varying  distances. 

1  The  wilt  is  due  to  the  attacks  at  all  stages  of  the  development  of  the  plant  of  Fusa- 
rium Ipcopentfoi  Bacc.  L    ,  ,  _  . 

2  The  gall-like  swellings  on  the  roots  are  caused  by  the  attacks  of  an  <><>lworm,  Hetero- 
dera  rarfUicola  (Greef)  MfUler. 
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Table  5. 


Tomato  plants  required  to  set  each  1,000  square  feet  of  bed  tvJien 

spaced  at  rariiinft  distance* 


Distance  between  rows 

Distance 
between 
plants  in 
the  row 

Plants  for 
each  1,000 

square 
feet  of  bed 

space  i 

Distance  between  rows 

Distance 
between 
plants  in 
the  row 

Plants  for 
each  1,000 

square 
feet  of  bed 

space  1 

2feet           

Ft.  In. 
2    0 
2    0 
1     6 
1    3 
1    6 

1  9 

2  0 
1    3 
1    6 

1  9 

2  0 
1    3 
1    6 

1  9 

2  0 
1     3 

Number 
250 
200 
242 
267 
222 
190 
167 
246 
205 
176 
154 
229 
190 
163 
143 
213 

3  feet  9  inches 

Ft.  In. 
1    6 

1  9 

2  0 
1    0 
1    3 
1    6 

1  9 

2  0 
1    0 
1    3 
1    6 
1    9 
1    0 
1    3- 
1    6 

Number 
178 

153 

2  feet  9  inches... 

3  feet  9  inches 

133 

3  feet 

4  feet 

250 

3  feet 

4feet 

200 

3  feet 

4feet 

167 

3feet             

4  feet 

143 

3  feet  3  i  nches 

4feet 

125 

4  feet  3  inches 

235 

3  feet  3  i  nches. 

4  feet  3  i  nches. 

188 

4  feet  3  inches 

157 

4  feet  3  inches 

134 

4feet  6inches 

222 

178 

4  feet  6  inches 

148 

3 feet  9  inches.. 

1  The  outside  rows  of  plants  are  figured  as  occupying  the  edge  of  the  area, 
ireas  of  equal  size  would  require  slightly  fewer  plants. 


Adjacent 


In  producing  tomato  plants  the  methods  followed  are  determined  to 
a  great  extent  by  the  season  of  the  year  during  which  the  crop  is 
to  TO  grown.  Plants  for  the  fall  crop  are  often  produced  outdoors 
in  a  place  where  they  can  receive  the  necessary  attention.  Cold- 
frames  or  hotbeds  without  heat  are  often  used.  The  greenhouse  is 
usually  too  hot  during  July  and  August  for  the  production  of  good 
plants.  For  the  spring  crop  most  growers  utilize  a  separate  house 
where  the  tomato  plants  can  be  well  protected  and  given  the  best  of 
care. 

SOIL  FOR  TOMATO   SEEDLINGS 

A  soil  of  a  friable  character  well  supplied  with  organic  matter  is 
ecially  adapted  to  the  production  of  tomato  plants.     When  loam 
soils  of  the  proper  character  are  not  available  for  the  preparation  of 
tposts  for  the  starting  and  growing  of  the  plants,  satisfactory 
dts  may  be  secured  with  other  types  provided  they  are  modi- 
tied  through  the  use  of  muck,  manure,  sand,  or  in  the  case  of  light 
Bands  heavier  soils  to  bring  them  to  the  proper  physical,  moisture- 
retaining,  and  plant-food-bearing  condition.     A  compost  made  of  3 
to  \  para  of  bluecrass  sod  and  1  part  of  cattle  manure  is  excellent. 
Such  a  oompoal   should  be  prepared  several  months  in  advance  of 
the  time  it    will   he  needed   and   turned   two  or  three  times  to   insure 

a  perfect  mixture.  It  should  be  sufficiently  decayed  so  that  prac- 
tically all  the  grass  roots  and  vegetable  matter  in  the  manure  haw 
disappeared.  At  the  final  turning  it  should  be  screened  to  remove 
stones,  lumps,  or  fibrous  matter,  and  it  is  an  excellent  plan  to  add  2 
to  l  pounds  of  ground  bone  to  each  ton  of  the  compost. 

Owing  t<»  the  general  prevalence  oi  such  diseases  as  Rhiaoctonis 
and  other  damping-oil  fungi,  which  are  Liable  to  attack  the  seedlings, 
it  is  usually  best  to  sterilize  the  Bofl.  Sterilization  can  be  effected 
by  spreading  the  soil  6  or  8  inches  deep  on  a  concrete  floor  and 
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wetting  it  with  a  solution  of  formaldehyde,  1  part  of  the  chemical 
to  99  parts  of  water,  using  a  gallon  of  the  mixture  to  each  square 
foot  of  soil.  Sterilization  by  steam  can  be  effected  by  spreading 
the  soil  in  the  greenhouse  or  on  a  floor  and  using  the  inverted  steam 
pan,  as"  described  in  Farmers'  Bulletin  1320,  The  Production  of  Cu- 
cumbers in  Greenhouses.  Another  method  consists  in  placing  the 
soil  in  the  flats  to  be  used  for  growing  the  seedlings  and  putting 
these  in  a  wooden  or  concrete  cabinet  fitted  with  pipes  for  the  ad- 
mission of  live  steam.  The  steam  is  turned  on  and  the  soil  heated 
to  about  212°  F.,  this  being  accomplished  as  a  rule  in  30  to  45  minutes. 
The  flats  must  be  allowed  to  stand  until  sufficiently  dry  to  permit 
handling  the  soil  before  the  sowing  is  done. 

The  seed  is  usually  sown  in  drills  2  to  3  inches  apart.  A  con- 
venient method  for  making  the  rows  consists  in  pressing  the  edge  of 
a  plastering  lath  into  the  well-fined  seed  bed  to  a  depth  of  half  an 
inch,  repeating  the  operation  for  adjoining  rows.  The  seed  should 
be  uniformly  distributed  in  these  drills  at  the  rate  of  about  four  to 
each  inch  and  covered  by  filling  the  furrows  with  loose  loam,  leaf 
mold,  muck,  or  a  mixture  of  sand  and  soil.  Whatever  material  is 
used  it  should  be  of  a  friable  character,  so  that  the  seedlings  can 
come  through  the  surface  without  difficulty.  It  is  desirable  that  the 
soil  be  kept  in  an  ideal  moisture  condition.  If  too  wet  the  seed  may 
rot,  and  if  too  dry  it  will  not  germinate  satisfactorily.  It  is  often 
advisable  to  cover  the  bed  with  burlap  until  the  seeds  germinate, 
but  when  this  is  done  care  must  be  exercised  to  remove  the  burlap  by 
the  time  the  seedlings  begin  to  come  up.  Temperatures  ranging  from 
70°  to  75°  F.  are  satisfactory  for  the  germination  of  tomato  seed. 
After  the  seedlings  are  well  up  this  may  be  reduced  somewhat. 
Moderately  low  temperatures  are  favorable  to  the  securing  of  stocky 
plants. 

Tomato  plants  for  the  greenhouse  crop  are  usually  transplanted. 
The  seedlings  are  ready  for  transplanting  in  from  10  days  to  2  weeks 
after  the  seed  is  sown.  They  are  sometimes  moved  to  flats,  where 
they  are  set  from  2^2  to  3Vfc  inches  apart  and  left  there  until  moved 
into  the  house  where  the  crop  is  to  be  grown.  In  other  cases  they 
are  transplanted  to  paper  pots  or  thumb  pots  and  later  shifted  to 
larger  pots,  plant  bands,  or  berry  baskets.  The  farther  the  plants 
can  be  carried  in  the  plant  house  without  stunting  them  or  allow- 
ing them  to  become  rootbound  or  overcrowded  and  spindling,  the 
less  time  will  be  required  for  securing  the  crop  in  the  greenhouse. 
From  4  to  8  weeks  are  usually  allowed  for  the  production  of  the 
plants. 

Outdoor-grown  plants  for  the  fall  crop  must  be  produced  under 
prevailing  temperature  conditions.  Excessively  high  temperatures 
•can  be  partly  overcome  by  shading  the  plant  bed.  Greenhouse- 
grown  plants  for  the  winter  or  spring  crop  are  usually  grown  in 
a  special  house  or  in  a  part  of  one  of  the  main  houses.  After 
the  plants  are  up,  a  day  temperature  of  60°  to  70°  F.  with  a  night 
temperature  some  5  to  10  degrees  lower  is  usually  satisfactory. 
Good  strong  plants  are  essential  to  securing  profitable  yields  of  high 
quality. 
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ESTABLISHING  THE  CROP  IN  GREENHOUSES 

irlants  for  the  fall  crop  are  usually  set  during  August  or  early 
in  September.  Many  of  the  larger  growers  in  the  northern  Ohio 
district  aim  to  plant  about  August  15;  and  it  is  seldom  desirable  to 
defer  fall  planting  much  after  September  1,  as  by  so  doing  the  crop 
comes  into  bearing  during  the  shortest  dajrs  of  the  year,  when  a 
minimnm  amount  of  light  is  available.  March  1  is  a  favorite  date 
for  setting  the  plants  for  the  spring  crop,  but  the  time  varies  to 
suit  conditions.  It  is  not  desirable  to  set  the  plants  until  the  coldest 
weather  is  over,  as  large  quantities  of  fuel  would  be  required  to 
maintain  the  interior  of  the  houses  at  a  temperature  suitable  for 
satisfactory  growth.  Neither  is  it  desirable  to  defer  planting  until 
the  product  would  mature  at  a  time  when  low-priced  outdoor-grown 
tomatoes  are  available  on  the  markets.  Plants  set  about  March  1 
usually  begin  to  produce  ripe  tomatoes  late  in  May  or  early  in  June. 
Soil,  temperature,  weather,  variety,  cultivation,  and  many  other 
factors  affect  the  time  of  ripening. 

PLANTING  DISTANCES 

The  width  of  the  beds,  type  of  house,  and  system  of  training  to 
be  followed  must  be  taken  into  account  in  determining  the  planting 
distances.  There  is  little  to  be  gained  by  too  close  spacing,  as  this 
results  in  excessive  shading  and  lowered  yields  per  plant.  Most  of 
the  large  growers  set  the  plants  in  rows  3  to  4'  ._>  feet  apart  with  the 
plants  from  12  to  18  inches  apart  in  the  rows,  although  all  the  plant- 
ing distances  given  in  Table  5  are  used.  Varieties  having  a  small 
habit  of  growth  may  be  placed  closer  together  than  those  inclined 
to  make  a  heavy  growth. 

SETTING  THE  PLANTS 

The  -oil  should  be  given  a  final  surface  working  just  before  the 
plant-  are  set.  The  beds  are  usually  laid  off  with  a  marker  or  with 
irden  line.  Furrows  about  6  inches  deep  arc  often  made  with  a 
light  tractor  or  with  a  horse-drawn  plow.  When  the  plants  are 
beinj  h  distances  as  would  make  possible  the  practice  of  culti- 

vation in  both  directions  it  is  very  accessary  that  they  be  accurately 
"checked,"  bo  that  the  rows  will  be  straight.  This  is  usually  done 
by  1 1 r- 1 1 1 ur  cross  lines  or  in  large  houses  by  marking  the  ground  in 
both  directions. 

Planting  follows  the  usual  practices  adapted  to  this  class  of  plants. 
Those  grown  in  flats  are  cut  apart,  leaving  as  large  a  ball  of  soil 
and  roots  as  possible  on  each  plant,  and  set  in  position  with  the  earth 
firmly  packed  about  them.  Plants  grown  in  paper  or  wooden  bands, 
berry  boxes,  or  other  container-  are  handled  in  much  the  same  way. 
It  is  desirable  that  the  band  or  berry  box  be  removed  when  setting 
the  plants,  but  with  such  care  as  to  leave  the  root  system  intact. 
The  freshly  set  plants  arc  always  watered,  and  if  planted  at  a  season 
when  the  sun  is  not  they  should  be  moderately  shaded  for  a  few  days. 
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CULTIVATION 

When  proper  preparation  of  the  soil  lias  been  made,  cultivation  is 
limited  to  maintaining  a  surface  mulch  and  the  resultant  control  of 
weeds.  Deep  cultivation  is  undesirable  and  likely  to  be  injurious  to 
the  root  system  of  the  plants.  Hand  tools,  such  as  the  hoe,  scuffle 
hoe,  and  rake,  are  employed.     Horse-drawn   tools  are  not   largely 

used  for  the  culti- 
vation of  greenhouse 
tomatoes.  Some 
growers  m  u  1  c  h  the 
ground  between  the 
plants,  using  fine 
strawy  manure,  and 
give  no  cultivation 
after  the  mulch  is 
applied. 

TRIMMING 
AND  TRAINING 

The  single-stem 
S3Tstem  of  trimming 
and  training  is  almost 
universally  followed, 
although  some  grow- 
ers train  the  vines  to 
two  and  sometimes 
three  stems.  As  the 
plants  grow,  the 
shoots  arising  be- 
tween the  leaves  and 
the  main  stem  are  re- 
moved, so  that  the 
energy  of  the  plant  is 
thrown  into  the  main 
stem.  Trimming  is 
usually  continued  un- 
til the  plant  reaches 
the  top  of  its  support 
as  a  single  stem,  after 
which  it  is  limited  to 
the  removal  of  shoots 
appearing  on  the 
main  stalk  and  in  the  top  of  the-  plant,  which  usually  tend  to 
droop  downward.  Unless  the  plants  are  kept  well  pruned  the 
foliage  will  interfere  with  the  admission  of  sunlight  and  the  develop- 
ment of  ripe  tomatoes.  Some  growers  make  a  practice  of  removing 
about  half  of  each  leaf  borne  on  the  lower  part  of  the  plant,  in  order 
that  the  light  will  have  better  access  to  the  plants. 

Great  caution  must  be  exercised  in  trimming  to  avoid  spreading 
such  diseases  as  bacterial  wilt3  and  mosaic,  both  of  which  may  be 
readily  transmitted  from  plant  to  plant  by  the  pruning  knife  or  by 
the  hands.     Plants  showing  symptoms  of  these  diseases  should  be 

3  Caused  by  Bacillus  solanacerutn  Yaw.  Y.  Smith. 


Fig.   4. — Tomato   plants  trained   to   strings 
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passed  by  and  trimmed  later,  when  special  precautions  should  be 
taken  to  prevent  the  further  spread  of  the  diseases'.  One  of  the  most 
effective  methods  of  preventing  their  spread  is  to  sterilize  the  prun- 
ing knife  and  the  hands  in  a  1  to  500  solution  of  corrosive  sublimate 
after  handling  each  suspected  plant 

One  method  of  supporting  the  plant  consists  in  running  a  heavy 
twine  from  a  small  stake  driven  into  the  ground  near  the  base  of  the 
plant  or  a  coil-wire  anchor  twisted  into  the  soil  in  the  same  loca- 
tion to  an  overhead  attachment,  such  as  a  wire  or  rod  secured  to  the 
frame  of  the  greenhouse  (fig.  4).  The  plant  and  the  string  are 
gently  twisted  together  as  growth  proceeds,  and  an  occasional  tying 
of  the  main  stem  of 
the  plant  to  the 
string  with  soft  twine 
or  rattia  is  sufficient  to 
give  proper  support. 
Figure  5  shows  the 
interior  of  a  house 
planted  to  tomatoes 
t mined  to  a  single 
stem  and  supported 
by  -takes.  These 
B  takes  or  laths. 
about  half  an  inch 
thick  and  an  inch 
wide,  are  >et  in  the 
ground  near  the  plant 
and  tied  to  overhead 
wire-  or  other  sup- 
ports,  and   they    are 

risively     used. 

plants  are  usually 

trimmed  to  a  single 

and  tied  every 

few     inches     to    the 

;es  with  a  very 
twine  or  rallia. 
The  best  practice  is 
to  tie  the  string  or 
raffia  Loosely  around 
the  plant  just  below 

n&i  cluster  or  a  leaf  and  tightly  to  the  -take.    Thia  method  of 
tying  the  plant-  allow-  the  stems  to  increase  in  size  without  being 

by  the  string,  yet  supports  them  when  the  weight  of  the  tomatoes 

>  pull  them  down  ( fiir.  6  >.     Still  another  method  of  training  is 

illustrated  in  Figure  •"..     Horizontal  wires  borne  by  posts  or  stakes 

used  as  sup]  the  plants,  the  main  stem  being  loosely  tied 

h   wire. 

Some  growers  use  a  heavy  wire  attached  to  screw  eyes  set  in  the 

era  of  the  house  or  to  holes  drilled  in  the  angle-iron  eaves  plate 

of  the  house.     In  some  cases  a  woven-wire  device  consisting  o£  two 

parallel  wires  connected  by  diagonal  wire  is  used,  the  whole  being 

t  an  in«h  wide.    The  support  for  the  strings  and  stakes  must  be 

•ng  and   tight  to  prevent  sagging.     The  weight  of  a  house   of 


I'i-..  .". — Tomato  plants  trained   t<»  itakea 
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tomatoes  in  crop  is  considerable,  and  the  house  must  be  so  con- 
structed that  it  will  support  it.  In  case  the  greenhouse  is  not  so  de- 
signed that  it  can  be  safely  used  as  attachment  for  the  wires  support- 
ing the  plants,  it  is  advisable  to  install  anchor  posts  of  pipes  or 

angle-iron  construction  to  serve  this 
purpose.  Such  anchors  may  be  placed 
at  the  ends  of  the  houses  and  spaced 
as  much  as  100  feet  apart  provided 
they  are  substantially  constructed. 

TEMPERATURE  AND  VENTILA- 
TION 

Day  temperatures  ranging  from  70° 
to  85°  F.  are  satisfactory  for  tomatoes. 
Night  temperatures  some  10  degrees 
lower  are  usually  maintained.  Sud- 
den fluctuations  as  well  as  exces- 
sively low  or  abnormally  high  tem- 
peratures are  extremely  injurious  to 
the  crop.  Success  in  the  growing  of 
greenhouse  tomatoes  requires  the  em- 
ployment of  houses  capable  of  being 
maintained  at  the  proper  tempera- 
ture even  under  the  most  unfavor- 
able weather  conditions. 

Ventilation  of  the  greenhouse- 
tomato  crop  is  extremely  important. 
The  plants  must  be  supplied  with  some 
fresh  air  even  in  very  cold  weather, 
and  this  must  be  accomplished  with- 
out exposing  them  to  drafts.  Houses 
with  the  ventilators  several  feet  above 
the  plants  and  inclosing  a  large 
volume  of  air  come  nearest  to  meet- 
ing the  requirements. 

POLLINATION 

Artificial  pollination  is  extremely 
important  and  may  be  accomplished 
by  means  of  a  watch  glass  and 
wand.  The  watch  glass  is  held  under 
the  flowers,  the  stems  of  which  are 
tapped  with  the  wand.  This  dislodges 
the  ripe  pollen,  which  drops  upon 
the  watch  glass;  and  the  glass  is  then 
lifted  sufficiently  to  cause  the  stigma 
of  the  flowers  to  dip  into  the  pollen  on 
the  glass. 

Most  growers  go  through  the  houses  and  jar  the  supports  bearing 
the  plants,  thus  dislodging  the  pollen  and  causing  it  to  come  in  con- 
tact with  the  stigmas  of  the  blooms.  Hand  pollination  or  the  jar- 
ring method  can  be  accomplished  only  when  the  air  in  the  green- 


Pio.  •;. — A  well-trained  plant  of  t 
special  strain  of  Sunrise,  a  wHl 
known  forcing  sort 
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house  is  dry  and  the  temperature  rather  high,  which  is  usually 
about  the  middle  of  a  bright  sunny  day. 

WATERING 

The  tomato  requires  an  abundance  of  water,  but  it  must  be  applied 
with  painstaking  care.  Most  growers  use  a  hose  for  the  application 
of  the  water,  and  some  employ  the  subirrigation  method,  using 
line-  of  3  to  5  inch  tile  buried  in  the  soil  at  close  intervals,  into 
which  the  water  is  run.  This  method  avoids  the  objectionable 
puddling  of  the  surface  soil,  which  frequently  follows  the  applica- 
tion of  water  by  a  hose  or  by  flooding.  Overhead  irrigation  systems 
M'i'iii  to  interfere  with  the  ripening  and  distribution  of  the  pollen. 

Moderately  frequent  applications  of  water,  which  prevent  the  soil 
from  drying  out  too  much,  are  believed  to  be  best.  Excessive  ap- 
plications of  water  and  poor  ventilation,  causing  a  damp  atmos- 
phere, are  unfavorable  to  tomatoes.  Careful  management  of  the 
greenhouse,  including  the  application  of  water,  is  essential  to  success 
with  the  crop. 

INSECT  ENEMIES4 

The  commonest  forms  of  insects  which  injure  greenhouse  tomatoes 
are  the  white  fly,  plant  lice,  and  the  red  spider.  The  greenhouse 
leaf-tyer  and  the  corn  earworm  may  also  gain  access  to  the  house 
but  ordinarily  pass  unnoticed,  although  at  times  they  may  cause 
considerable  damage. 

GREENHOUSE  WHITE  FLY  AND  PLANT  LICE 

I  be  presence  of  the  white  fly  n  in  the.  greenhouse  can  be  readily 
I.  as  this  small  white  insect  usually  takes  flight  when  the 
plants  are  disturbed.  The  immature  and  adult  forms  develop  and 
teed  on  the  under  sides  of  the  leaves  and  obtain  their  food  by  suck- 
ing the  plant  juices.  When  the  insects  are  abundant,  this  feeding 
to  t  i  i  in  yellow  and  finally  die. 

The  plant  lice,  or  aphlds,  which  usually  attack  tomatoes  in  the 
greenhouse  are  the  spinach  aphis6  and  the  potato  aphis.7  These 
soft-bodied  louselike  insects  feed  on  the  under  sides  of  the  leaves 
and  on  the  terminal  shoots  by  sucking  the  plant  juices.  They  Ae- 
relop  rapidly,  and  unless  checked  serious  damage  may  result. 

CONTROL    BY    HYDROCYANIC-ACID    GAS    FUMIGATION 

The  cheapest  and  most  effective  method  of  controlling  the  white 
fly  and   plant   lice  in  the  greenhouse   i-  bj    fumigation    with   hydro- 

nyanii  i-.    The  i_ra<  is  generated   from  sodium  cyanid  and. 

\nv    poisonous^    in  ion    serious    injury    to    plants    or 

human  beings  if  care  is  not  exercised  in  its  use,  although  in  careful 
hands  and  with  a  little  practice  tin-  fumiganl  can  be  employed  with 
excellent    results.    The  grower   who   fa   interested   in  hydrocyanic 

v   W.    II.  Whit.-.   Tnwk-Crop   Insert    Invst imit ions,   Ilun'nu  of  Entomology. 
aporarlorum   Wentw. 

Sill/.. 
T  MacioHiphum   xolnnifolii    A  nil  in. 
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acid  gas  fumigation  may  obtain  full  directions  as  to  its  proper  use 
from  the  Bureau  of  Entomology,  Department  of  Agriculture,  Wash- 
ington, D.  C. 

CONTROL    BY    NICOTINE   FUMIGATION 

Fumigation  with  nicotine  is  used  extensively  and  with  effective 
results  for  the  control  of  plant  lice,  but  the  white  fly  is  highly  re- 
sistant, a  heavy  dosage  being  necessary  to  kill  even  the  adults. 

Nicotine  for  fumigation  purposes  is  derived  from  several  sources. 
The  burning  of  tobacco  stems  is  one  of  the  oldest  methods  and  is 
largely  practiced  in  sections  where  the  stems  are  readily  obtained. 
The  stems  are  burned  in  galvanized  buckets  or  garbage  cans,  or 
placed  in  small  heaps  along  the  walks  of  the  house.  For  even  dis- 
tribution of  the  material,  place  the  containers  or  heaps  at  intervals 
of  about  25  feet  along  the  walks.  Before  burning,  dip  the  stems  in 
water  for  a  moment  and  allow  to  drain.  This  will  moisten  them 
sufficiently  to  cause  the  material  to  burn  slowly  without  flame  and 
produce  a  dense,  heavy  smoke. 

A  more  convenient  method  of  fumigating  with  nicotine  is  by 
burning  commercially  prepared  nicotine  papers  and  nicotine  fumi- 
gating dust. 

Liquids  containing  "  free  "  or  volatile  nicotine  may  be  vaporized 
by  applying  the  substance  in  a  thin  layer  on  a  hot  steam  pipe  by 
means  of  a  paint  brush  or  an  oil  can. 

Tobacco  stems  and  the  commercial  papers,  fumigating  dusts,  and 
liquids  containing  volatile  nicotine  for  fumigation  contain  variable 
amounts  of  nicotine,  and  it  is,  therefore,  advisable  to  follow  direc- 
tions for  their  use  as  given  by  the  manufacturer.  The  grower 
should  carefully  check  results,  and  if  the  fumigation  has  not  been 
effective  the  quantity  of  material  used  should  be  increased. 

RED    SPIDER 

A  small  mite,  commonly  called  the  red  spider,8  varying  in  color 
from  light  green  to  red,  is  one  of  the  most  difficult  pests  to  combat. 
When  present  in  small  numbers,  it  feeds  on  the  under  sides  of  the 
leaves,  but  as  it  increases  it  attacks  the  entire  plant,  oftentimes  cov- 
ering it  with  a  fine  web.  This  mite  apparently  thrives  under  dry 
conditions  and  is  usually  more  abundant  on  plants  which  receive 
but  little  water  on  the  foliage. 

A  close  watch  should  be  maintained  for  the  first  appearance  of 
this  pest  in  order  that  it  may  be  checked  and  not  allowed  to  spread 
over  the  entire  house.  A  spray  consisting  of  about  2  pounds  of 
soap  and  one-eighth  pint  of  nicotine  sulphate  to  10  gallons  of  water 
should  be  thoroughly  applied  to  the  infested  plants.  During  this  ap- 
plication every  effort  should  be  made  actually  to  cover  the  body  of 
the  mite  with  the  spray.  Syringing  the  plants  with  water  washes  the 
pests  from  them,  and  as  many  of  the  mites  are  unable  to  return 
to  the  plant  this  treatment  usually  results  in  an  effective  control. 
When  the  plants  are  in  flower,  however,  such  applications  may  in- 
terfere with  the  proper  development  and  distribution  of  the  pollen 
and  must  be  employed  with  caution. 

8  Tetranychus  telwiUH  L. 
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GREENHOUSE  LEAF-TYER 

The  greenhouse  leaf-tyer0  occasionally  becomes  troublesome  on 
tomatoes  in  the  greenhouse.  The  moth  deposits  its  eggs  in  masses 
on  the  under  side  of  the  leaf.  The  worms,  or  larva?,  which  hatch 
from  these  eggs  are,  when  full  grown,  about  three-fourths  inch  long, 
green  in  color,  and  marked  with  dark  longitudinal  stripes. 

Tin'  normal  habit  of  the  worms  when  they  are  feeding  is  to  fasten 
together  the  leaves  and  feed  on  the  under  sides.  When  abundant, 
they  may  devour  the  entire  leaf. 

If  the  attack  is  confined  to  a  few  plants,  hand  picking  is  the  most 
convenient  means  of  destroying  the  insect.  When  the  attack  is 
general  throughout  the  house,  spray  or  dust  with  an  arsenical.  The 
habit  of  the  insect  of  feeding  on  the  under  side  of  the  leaf  makes 
it  essential  that  the  poison  be  applied  to  that  portion  of  the  plants. 

CORN   EARWORM 

The  corn  earworm,10  a  common  pest  on  corn,  beans,  and  tomatoes 
in  the  field,  sometimes  develops  in  the  greenhouse  and  may  cause 
considerable  damage  in  its  feeding  upon  the  fruit.  Hand  picking 
the  worms  will  usually  prove  sufficient  to  hold  this  pest  in  check. 

DISEASES 

Several  diseases  which  attack  the  outdoor  tomato  crop  seriously 
interfere  with  the  production  of  greenhouse  tomatoes.  Greenhouse 
conditions  are  usually  favorable  to  the  development  of  serious 
diseases,  which,  if  not  controlled,  will  materially  reduce  the  yield 
if  not  entirely  destroy  the  crop. 

DAMPING-OFF11 

era!  damping-off  fungi  are  responsible  for  severe  losses  of 
plant-.  The  attacks  of  these  fungi  are  encouraged  by  crowding 
in  the  plant  Led.  hnk  of  ventilation,  too  much  moisture,  and  too 
high    temperature      Such    conditions    make    the    seedlings    an    easy 

v  i<>  the  causal  organisms,  which,  however,  may  be  controlled 
1>\  sterilizing  the  soil  with  steam,  hot  water,  or  formaldehyde.     The 

ol  fresh  -nil  as  a  control  measure  is  to  be  recommended,  but  its 
sterilization  is  also  advisable. 

FUSARIUM   WILT" 

Without  extensive  control  measures  Fusarium  wilt  would  soon 
bring  upon  the  grower  severe  reductions  in  yield,  if  not  the  destruc- 
tion of  nis  crop.  The  disease  c|.><_r~  the  water-bearing  cells  and  mani- 
It  by  -Hinting  in  growth,  yellowish  lower  Leaves,  and  finally 
dime;  and  slow  dying  of  the  entire  plant.  During  the  prom 
of  the  disease  the  stems  become  discolored  and  when  onl  across  have 
;i  dark-brown  color  between  the  bark  and  the  pith.    The  wilt  is  soil 

•  I'hh/-  tin  urn  ■  'K-U. 

d  by   RhkfOi  U  tin  and  1'i/tfUum  debai annum. 
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borne,  and  the  greenhouse  man  has  two  methods  of  controlling  it. 
He  may  sterilize  his  soil  with  steam,  hot  water,  or  a  formalin  solu- 
tion, or  he  may  use  wilt-resistant  tomato  varieties  and  strains.  Ob- 
viously, there  would  be  little  gained  by  using  fresh  soil  free  from  the 
disease  unless  the  beds,  walls,  benches,  and  other  parts  of  the  green- 
house were  sterilized.  Sterilization  of  the  soil  and  the  beds  with 
live  steam  is  the  control  method  most  generally  followed. 

The  use  of  wilt-resistant  sorts  in  the  open  is  now  well  established. 
The  Office  of  Cotton,  Truck,  and  Forage  Crop  Disease  Investigations, 
Bureau  of  Plant  Industry,  has  developed  several  wilt-resistant  va- 
rieties, such  as  Marvel,  Norton,  and  Norduke.  When  Norton  and  Nor- 
duke  are  used  for  forcing,  the  water  supply  should  be  somewhat  re- 
stricted, especially  until  the  plants  have  begun  to  set  fruit. 

ROOT-KNOT13 

The  attacks  of  minute  eelworms  give  rise  to  swollen  knots  on 
the  roots  of  the  plants,  causing  a  yellowing  of  the  leaves  and  a  stunt- 
ing of  the  plants,  with  a  heavy  decrease  in  yield  and  sometimes  even 
death.  The  development  of  these  parasites  is  greatly  retarded  by  soil 
temperatures  of  less  than  60°  F.  Sterilization  of  the  soil  with  steam 
during  the  summer  months  is  regarded  as  the  most  effective  control 
for  this  disease.  The  soil  must  be  heated  to  a  temperature  of  about 
210°  F.  for  a  depth  of  at  least  a  foot,  as  the  eelworms  penetrate  to 
considerable  depths.  They  work  under  concrete  walks  and  even 
under  the  walls  and  are  difficult  to  control.  Nematodes  present  one 
of  the  most  difficult  problems  the  greenhouse  tomato  grower  has  to 
meet. 

OTHER  LESS  IMPORTANT  DISEASES 
STEM-ROT  w 

Stem-rot  manifests  itself  by  the  wilting  of  the  outer  leaflets,  fol- 
lowed by  complete  wilting  of  the  leaves  and  death  of  the  plant. 
Although  it  is  not  common  in  greenhouses  it  sometimes  causes  con- 
siderable loss.  The  main  stem  rots  near  the  ground,  where  it  is 
usually  covered  with  a  moldlike  growth.  Inside  the  stem  somewhat 
elongated  hard  black  bodies  (sclerotia)  are  usually  formed.  Steam 
sterilization  of  the  soil  is  the  standard  remedy. 

LEAF-MOLD  » 

Leaf-mold  is  one  of  the  commonest  diseases  affecting  greenhouse 
tomatoes  and  appears  as  velvety  spots  on  the  lower  sides  of  the  leaves. 
These  become  brown  in  color  and  the  leaves  may  curl  up.  Greenhouse 
tomatoes  are  frequently  attacked  by  this  disease,  especially  where 
the  conditions  in  the  houses  are  not  suitable  for  the  crop.  With 
the  application  of  water  by  subirrigation  and  ample  ventilation  little 
trouble  should  be  experienced  from  this  disease. 

18  Caused  by  an  eelworm,  Heterodera  radicicola  (Greef)   Miiller. 
14  Caused  by  Bolero  tiniu  libertiafui  Fehl. 
16  Caused  by  Cladosporium  fulvum  Cke. 
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MOSAIC 

Mosaic  manifests  itself  by  an  abnormal  leaf  development  of  the 
affected  plant.  The  leaves  sometimes  take  on  a  fern-leaved  shape, 
and  a  variegated  or  mottled  effect  is  frequently  noticeable.  A  rosette 
appearance  is  also  often  apparent.  Although  yields  are  undoubtedly 
reduced  by  this  trouble,  as  a  rule  it  does  not  cause  the  death  of 
affected  plants.  It  is  known  to  be  transferable  from  one  plant  to 
others  by  knives  and  other  implements  and  by  insects.  Affected 
plants  should  not  be  trimmed  or  handled  at  the  same  time  as  healthy 
on«s.     [nsect  control  is  an  obvious  necessity. 

BLOSSOM-END    ROT 

This  disease  sometimes  causes  serious  losses  to  the  greenhouse 
tomato  crop.  In  its  early  stages  it  is  characterized  by  yellowish  spots 
around  the  dried  blossom  on  the  tomato,  which  enlarge  and  take  on 
l  dark  color  with  a  well-detined  margin.  The  affected  fruits  are 
worthless,  and  as  this  rot  is  especially  liable  to  attack  the  early  por- 
tions of  the  crop  the  disease  is  an  exceedingly  destructive  one.  The 
exact  cause  of  the  trouble  is  not  known,  but  it  seems  to  be  associated 
with  droughty  conditions  in  the  soil.  The  use  of  soil  well  supplied 
with  organic  matter  and  of  high  moisture-holding  capacity  is  be- 
lieved to  minimize  the  injury  from  this  trouble. 

Many  other  diseases  cause  occasional  losses  in  the  greenhouse- 
tomato  crop.  For  more  complete  information  on  the  subject,  write 
to  the  Bureau  of  Plant  Industry,  United  States  Department  of  Agri- 
culture. 

HARVESTING  AND   HANDLING 

Greenhouse  tomatoes  can  usually  be  left  on  the  plant  until  ripe 
and  still  be  placed  on  the  market  and  in  the  hands  of  the  consumer 
in  perfect  condition.  The  high  quality  of  a  product  handled  with 
the  dispatch  possible  with  the  greenhouse  tomato  adds  materially 
to  its  popularity. 

Most  growers  make  a  practice  of  gathering  the  tomatoes  two  or 
three  timee  a  week.  Pickers  use  a  basket  or  some  other  suitable  con- 
tainer for  transferring  the  product  to  the  packing  room,  wheel- 
barrowe  or  trucks  running  on  the  concrete  walks  usually  being  em- 
ployed to  expedite  the  handling  of  the  crop.  Most,  growers  grade, 
Bort,  and  pack  according  to  size,  quality,  and  market  demands.  The 
tomatoes  arc  wrapped  in  tissue  paper  if  to  be  shipped  a  considerable 
distance  or  to  accord  with  market  demands.  Larger  fruited  sorts  are 
usually  wrapped  Bingly,  whereas  the  small  forcing  types  are  often 
wrapped  three  or  four  together. 

Many  kinds  ot  packages  are  used.  Some  growers  use  a  veneer 
basket,  such  :i-  is  mown  in  Figure  7.  holding  w  pounds  of  wrapped 
tomatoes  The  standard-bushel  boi  i>  extensively  used  in  the  Bos- 
ton, Mass.,  area.  Thi-  box  is  17J  inches  square  and  7^  inches 
deep,  accommodating  eight  rardlxiard  packages,  etch  of  which  holds 
6  pounds  of  tomatoes  The  standard  l-(|iiart  cup,  six  of  which  are 
ked  in  a  crate,  is  used  by  some  growers.    Corrugated-cardboard 
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boxes  holding  a  few  pounds  and  other  kinds  of  containers  are  also 
employed.  The  particular  kind  selected  is  determined  by  the  size  of 
the  tomatoes  and  by  market  demands. 

YIELDS 

Fall-grown  tomatoes  seldom  yield  as  heavily  as*  the  spring  crop, 
which  is  produced  when  conditions  are  more  favorable.  A  yield 
of  4  pounds  per  plant  is  considered  good  for  the  fall  crop.  As  much 
as  10  pounds  per  plant  is  sometimes  secured  in  spring.  Tables  2,  3, 
and  4  show  yields  secured  with  various  varieties  grown  in  the  green- 
houses at  the  Arlington  Experiment  Farm,  Va..  A  grower  in  the 
Rochester,  N.  Y.,  area  secured  a  yield  of  5,000  pounds  in  a.  house 
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Fig.   7. — Ten-pound   veneer  baskets   largely   used   for   packing   and   marketing  green- 
house   tomatoes 

about  30  by  180  feet.     This  yield  is  perhaps  higher  than  could  be 
expected  under  less  favorable  conditions. 

RETURNS 

Gross  returns  range  from  as  low  as  10  cents  a  pound  to  as  high 
as  50  cents.  The  net  returns  depend  on  such  factors  as  the  amount 
of  the  investment  in  greenhouses  and  other  equipment  and  the  cost 
of  fuel,  labor,  manure,  fertilizer,  packages,  and  other  widely  varying 
factors. 

The  public  is  rapidly  learning  to  appreciate  the  superior  qualities 
of  greenhouse-grown  tomatoes,  which  are  more  popular  than  the 
other  prominent  forcing  crops  but  require  great  skill  to  produce. 
The  requirements  are  now  well  understood  by  most  greenhouse  men, 
and  it  is  probable  that  the  industry  could,  with  profit,  be  still  farther 
expanded. 
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CULTURE  of  PIMA 

and 

UPLAND  COTTON 
in  ARIZONA 


INTENSION  OF  COTTON  CULTURE  into  the 
-^  drier  regions  of  the  Southwestern  States  is  one 
of  the  consequences  of  the  invasion  of  the  eastern 
Cotton  Belt  hy  the  boll  weevil.  Cotton  already  is 
the  chief  product  of  several  of  the  irrigated  valleys, 
and  a  large  increase  of  production  is  to  be  expected 
if  high  prices  continue. 

This  bulletin  describes  the  methods  used  in 
growing  cotton  in  the  Salt  River  Valley,  Arizona, 
including  the  selection  and  preparation  of  the  land, 
planting,  thinning,  irrigation,  cultivation,  and  the 
harvesting  of  the  crop.  The  information  has  a 
general  application  to  the  irrigated  districts  where 
cotton  is  grown  in  New  Mexico,  Arizona,  and 
California. 
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CULTURE  OF  PIMA  AND  UPLAND  COTTON 
IN  ARIZONA1 

By  O.  F.  Cook,  Bionomist,  and  EL  D.  Martin,  Assistant,  Office  of  Crop  Acclima- 
and  Adaptation  Investigations,  Bureau  of  Plant  Industry 
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COTTON  is  n<;w  a  major  crop  in  several  of  the  irrigated  valleys 
of  the  Southwestern  States.    Costs  of  producing  and  market- 
ire  higher  under  western  conditions,  but  it  is  possible  to  secure 
yields  of  superior  liber.     Precautions  are  needed  in  the  selec- 
f  land,  in  maintaining  supplies  of  good  seed,  and  in  the  cultural 
treatment  of  the  crop.     Failures  are  usually  caused  by  neglect  of 
cultural  operations  or  of  proper  irrigation.     An  understanding  of 
quirements  of  the  crop  is  essential  to  a  better  utilization  oi*  the 
i-ces  of  production.    The  object  of  this  bulletin  is  to  describe 
cultural  methods  which  have  proved  successful  in  the  Salt  River 
Valley  and  adjacent  districts,  including  the  preparation  of  the  land, 
ting,  irrigation,  and  cultivation  of  the  crop. 
Tin-  information  is  based  primarily  on  experience  in  growing  the 
variety  of  Egyptian  cotton,  but  the  requirements  of  Upland 
cotton  in  the  irrigated  southwestern  valleys  are  not  essentially  dif- 
i  ane  features  in  which  slight  differences  have 

treatment  of  the  two  types  has  been   discussed 
ly. 

SELECTION  OF  A  VARIETY 

nmercial  conditions  have  not  been  favorable  lot-  Pima  cotton 

the   win-  period,  chiefly  on   account    of  the    fact    that    large   im- 
tton  could  he  made  from  Egypt   at    relatively  low 

iof  the  restricted  use  of  Egyptian  cotton  in  Europe, 
topped  growing  Pima  and  are  planting  Upland 
Egyptian  cotton  did  not  advance  in  the  seasons  of 
1922  and  L923  in  |  D  to  the  advance  in  Upland  cotton,  so  that 

"This  bulletin  \*  largely  n  revision  of  Bulletin  *>77,  Growing  Egyptian  cotton 

Valley,  Arizona,  by  E.  W.  Hudson,  and  of  materia]  from  other  publica- 
:h  hiding — 

In  the  San  Joaquin   v  i   ilifornia.     U.   S.  Dept. 

iton,  Ariz.     U.  S.  Dept, 

p..   illuv. 

l.-h.'iviu.    ..f    i'iin.i    cotton    in    Arizoi  .    Bill. 

•'i    II     I  .    i dim.     Summer   Irrigation   of    I'i  .Tour.   Agr. 
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the  growingof  Upland  cotton  is  likely  to  continue  until  the  market 
outlook  forJPima  is  definitely,  improved.  Also,  it  is  believed  by  many 
farmers  that  Upland  cotton  is  much  more  productive  than  Pima. 

A  large  acreage  was  planted  to  Upland  varieties  of  cotton  in  the 
Salt  Kiver  Valley  and  adjacent  districts  in  1922  and  1923.  High 
yields  were  secured  in  many  cases  and  low  yields  in  others.  In  a 
series  of  side-by-side  comparisons  of  Pima  and  Upland  varieties  con- 
ducted on  very  fertile  soil  at  the  United  States  Field  Station,  Sacaton, 
Ariz.,  for  the  last  three  seasons,  1921-1923,  the  Pima  variety  yielded 
equally  well  with  Lone  Star,  Acala,  Durango,  Mebane,  and  Harts- 
ville,  though  the  last  two  varieties  were  included  for  only  one  sea- 
son. In  some  comparisons  with  Pima  at  Sacaton  pronounced  differ- 
ences have  been  shown  in  favor  of  Acala,  and  cases  are  reported  in 
the  Salt  River  Valley  of  lands  where  previously  Pima  had  not  given 
good  yields,  but  where  satisfactory  crops  of  Upland  cotton  were  pro- 
duced in  1922  and  1923.  These  soils  may  continue  to  give  better 
yields  of  Upland  cotton  than  of  Pima,  or  results  may  be  different  in 
seasons  less  favorable  to  the  Upland  varieties. 

The  highest  yields  are  to  be  expected  from  Upland  cotton  when 
sufficient  numbers  of  bolls  are  retained.  The  larger  size  of  the  bolls 
is  an  advantage  for  Upland  cotton,  but  it  is  often  counteracted  by  a 
greater  tendency  to  shedding,  so  Upland  varieties  may  yield  less  than 
Pima  in  adjacent  plantings.  To  determine  the  relative  productive- 
ness of  the  two  types  of  cotton  will  require  careful  comparison  and 
checking  of  results  for  several  years  to  cover  the  range  of  seasonal 
conditions. 

Though  experience  with  Pima  cotton  has  shown  the  need  of  hold- 
ing to  one  variety,  so  that  supplies  of  pure  seed  may  be  developed 
and  maintained,  there  has  been  much  diversity  of  interest  and 
opinion  regarding  the  several  Upland  varieties  represented  in  the 
valley. 

It  might  not  be  impracticable  to  maintain  supplies  of  pure  seed  of 
Pima  and  an  Upland  variety  in  the  Salt  River  Valley,  since  the  two 
types  of  cotton,  as  well  as  hybrids  between  them,  are  easily  dis- 
tinguishable. Hence,  any  mixing  or  crossing  could  be  detected 
readily  in  the  inspection  and  roguing  of  the  seed  fields.  But  it  would- 
be  a  much  more  difficult  problem  to  maintain  supplies  of  good  seed 
if  several  Upland  varieties  continue  to  be  grown  in  the  valley.  Mix- 
tures or  hybrids  among  the  more  similar  Upland  varieties  could  be 
distinguished  only  by  breeding  experts,  so  that  effective  isolation  and 
roguing  of  several  seed  stocks  would  be  very  difficult  and  expensive, 
if  not  entirely  impracticable. 

The  Acala  variety,  acclimatized  in  recent  years  from  Mexico,  ap- 
parently is  well  adapted  to  the  conditions  of  the  southwestern  irri- 
gated valleys,  and  supplies  of  good  seed  are  obtainable  in  Arizona  and 
California,  so  that  there  is  no  occasion  to  import  seed  from  weevil- 
infested  regions. 

SELECTION  OF  LAND  FOR  COTTON 

Cotton  can  be  grown  successfully  on  practically  all  of  the  irrigated 
lands  in  the  Salt  River  Valley  and  adjacent  districts.  A  fairly  rich, 
deep,  sandy  loam  soil  is  regarded  as  the  best  type  of  land  because  the 
cultural  operations  and  irrigation  can  be  handled  to  the  best  ad- 
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vantage.  Other  types  of  soil  will  grow  good  crops  of  cotton  in  pro- 
portion to  their  fertility,  texture,  and  other  cultural  qualities.  Soils 
that  are.  too  heavy  take  water  very  slowly,  while  very  light  soils  lose 
water  too  rapidly,  making  it  more  difficult  to  grow  good  crops  of 
cotton. 

While  some  of  the  raw  desert  land  has  made  good  crops,  better 
cotton  can  be  grown,  and  at  a  lower  cost,  on  land  that  has  been  in 
alfalfa.  Most  of  the  new  land  does  not  hold  the  water  so  well  and 
requires  more  frequent  irrigations;  also,  much  of  the  new  land  is 
very  uneven  with  spots  of  light  soil  which  have  to  be  irrigated  sepa- 
rately if  a  uniform  growth  is  to  be  maintained. 

Alkali  soils  often  grow  excellent  crops  of  cotton,  though  the  plants 
may  be  injured  if  the  salts  are  permitted  to  accumulate  in  the  surface 
root  zone  during  the  period  of  active  growth.  The  chief  difficulties 
encountered  on  alkali  soils  are  in  securing  a  stand  and  in  keeping  the 
plants  sufficiently  watered  in  the  fruiting  period.  Seedling  plants 
are  easily  killed  by  salts  that  accumulate  in  the  surface  soil  occupied 
by  the  roots,  so  that  the  stand  frequently  is  poor.  Also,  alkali  soils 
are  often  less  pervious  and  take  water  slowly.  After  the  fruiting 
stage  is  reached  frequent  flooding  is  necessary  to  keep  the  plants  from 
being  checked  and  shedding  most  of  the  crop.  Some  lands  with  a 
high  water  table  may  show  salt  on  the  surface  and  yet  be  able  to 
grow  good  crops  of  cotton.  In  such  cases  no  irrigation  may  be  neces- 
sary during  the  entire  season  except  the  preliminary  application  be- 
fore planting.  It  is  not  advisable  to  plant  cotton  on  land  that  has 
many  hard,  impervious  spots,  locally  known  as  "  slick  spots,"  because 
of  uneven  stands  and  difficulties  of  uniform  irrigation. 

SLOPE  OF  THE  LAND 

Land  that  is  well  leveled  will  require  less  water  and  will  produce 
the  most  uniform  cotton.  The  best  grade  to  be  given  will  depend 
somewhat  upon  the  character  of  the  soil,  a  steeper  grade  being  per- 
missible in  light  soils,  which  take  water  readily.  Heavy  soils  will 
not  become  thoroughly  wet  unless  the  water  can  be  held  on  the  sur- 
i'a< c  for  some  time  or  unless  small  heads  of  water  are  run  for  longer 
periods.  Land  that  has  too  much  slope  is  difficult  to  irrigate  prop- 
erly, and  the  fields  are  likely  to  dry  out  in  spots,  which  must  be  irri- 
gated separately  if  injury  to  the  cotton  is  avoided.  Where  alfalfa 
land  is  pui  in  cotton  it  is  often  advisable  to  change  the  plan  of  irri- 
gation and  1  > i  i 1 1  *r  the  water  from  a  different  direction  in  order  to 
secure  a  lighter  grade. 

PREPARATION   OF  THE   LAND 

Methods  of  preparation  depend  largely  upon  the  condition  of  the 
land,  whether  weedy  or  clean,  and  upon  the  nature  of  the  preceding 
crop.  For  land  overran  with  Johnson  grass,  preparation  should 
begin  in  August  with  a  shallow  plowing,  only  2  or  3  inches  deep, 
then  allowing  the  soil  to  dry  out  thoroughly.  This  is  followed  by 
a  thorough  making  and  harrowing,  thus  dragging  as  many  of  the 
roots  to  t  he  -in  face  as  possible.  A  spring-tooth  harrow  may  be  used 
to  advantage  in  this  work.     Daring  November  or  December  another 

shallow  plowing  is  given,  and  the  soil   \S  then  pulverized  hy  disking 

and  harrowing.    At  this  time  the  fields  are  gone  over  in  both  direc- 
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tions  with  orchard  cultivators  or  similar  tools  having  long  teeth,  to 
bring  as  many  of  the  grass  roots  as  possible  to  the  surface,  where 
they  may  be  raked  together  and  burned  or  hauled  off  the  lield.  The 
land  is  then  left  fallow  until  the  latter  part  of  February. 

In  preparing  to  plant  cotton  on  alfalfa  land  which  is  not  overrun 
with  Bermuda  or  Johnson  grass,  the  same  general  plan  can  he 
followed,  but  with  less  disking-,  harrowing,  or  cross-plowing.  If  al- 
falfa land  is  plowed  2  or  3  inches  deep,  turned  up  to  the  sun  until 
thoroughly  dry,  and  later  plowed  6  to  8  inches  deep,  very  little  al- 
falfa will  survive  to  give  trouble  during  the  following  season. 
Though  alfalfa  land  may  be  prepared  at  any  time  prior  to  the 
planting  season,  it  is  better  to  plow  first  in  October  or  November  and 
again  in  January.  Specially  designed  moldboard  plows  can  be  used 
to  advantage  in  breaking  up  old  alfalfa  fields  on  sandy  or  loamy 
soils,  in  order  to  prevent  subsequent  growth  from  the  roots. 

In  preparing  cotton  land  for  planting  again  to  cotton,  a  stalk 
cutter  should  be  used  to  chop  the  stalks  into  small  pieces.  Stalks 
that  are  too  rank  and  woody  to  be  broken  by  a  stalk  cutter  are 
dragged  down  or  cut  by  hand,  then  raked  together  and  burned.  The 
land  should  then  be  plowed,  disked,  and  harrowed  until  in  good  tilth, 
when  it  may  be  left  until  planting  time. 

Bermuda  grass  is  not  so  hard  to  eradicate  as  Johnson  grass.  It  is 
possible  by  shallow  plowing  in  November  or  December,  followed  by 
thorough  disking  and. harrowing  during  the  winter,  to  put  Bermuda 
grassland  in  shape  for  cotton,  if  free  from  Johnson  grass.  Freezing 
will  help  to  kill  the  roots  if  the  winter  preparation  is  thorough.  Two 
or  three  weeks  before  planting,  the  land  should  be  plowed  from  4 
to  G  inches  deep  and  thoroughly  pulveri/.ed. 

To  keep  the  Bermuda  grass  from  reestablishing  itself,  regular 
cultivation  must  be  kept  up  until  the  cotton  plants  are  large  enough 
to  shade  the  ground.  It  may  be  necessary  to  chop  out  the  grass  and 
weeds  in  the  rows  at  the  time  the  cotton  is  being  thinned,  and  in  bad 
cases  once  or  twice  afterwards. 

PREPARATION  OF  THE  SEED  BED 

Thorough  preparation  of  the  seed  bed  during  the  winter  gives  the 
best  prospect  of  a.  large  crop,  and  less  work  is  required  during  the 
summer. 

Land  previously  in  cotton  or  grain  can  usually  be  put  in  satisfac- 
tory condition  by  one  plowing,  while  land  previously  in  alfalfa 
should  be  plowed  twice.  It  depends  upon  the  kind  and  condition 
of  the  soil  whether  a  double  plowing  is  necessary  to  put  the  land  in 
good  tilth  or  whether  this  can  be  done  by  a  single  plowing,  with 
double  disking  and  double  harrowing. 

During  tin1  latter  part  of  February,  borders  are  thrown  up  about 
2  rods  apart.  Before  planting  time  the  land  should  be  flooded 
and  then  disked  and  harrowed  as  soon  as  sufficiently  dry. 

If  the  soil  is  very  heavy  it  may  be  necessary  to  plant  on  ridges  or 
beds,  for  the  reason  that  land  of  this  character  may  have  to  be  irri- 
gated in  order  to  germinate  the  seed.  The  beds  may  be  made  &| 
feet  wide  and  S  inches  high,  but  should  be  reduced  to  not  more  than 
half  this  height  before  planting.  A  smoothing  drag  can  easily  bo 
constructed  of  2  by  6  inch  scantling  that   will  take  two  or  three  beds 
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time.    It  should  carry  weight  enough  to  drag  oil  the  surface 
and  get  down  to  the  moist  soil.     Bedding  is  usually  unneces- 
sary, since  if  pulverized  sufficiently,  weU  irrigated,  and  placed  in 
tilth  before  planting,  most  of  the  soil  of  the  Salt  River  Valley 
will   hold  moisture  enough  to  bring  up  the  seed  without   further 
watering. 

TIME  AND  METHOD  OF  PLANTING 

definite  date  for  planting  can  be  set,  since  much  depends  upon 
.ail.  conditions.    The  rule  is  that  cotton  should  be  planted  as 
early  as  possible  with  assurance  of  securing  a  stand.    Early  planting 
sirable  not  only  to  secure  the  advantage  of  the  longer  season 
but    because    the    young    plants    are    likely    to    show    more    normal 
habils    of    blanching    and    fruiting    if    very    hoi     weather    is    not 
encountered  during  the  early  stages  of  growth.     Experiments  con- 
ducted with  the  Puna  variety  at   Sacaton,  Ariz.,  from  1917  to  !«.)•_!•_>, 
inclusive,  indicate  that  the  best,  time  for  planting  is  about  the  middle 
of  March.    But  in  some  seasons  cold  weather  or  even  frosts  may  con- 
tinue in  March,  and  it  is  better  to  wait  two- or  three  weeks  longer, 
or  until  the  weather  is  favorable.    If  the  ground  is  too  cold  the  seeds 
;•  germinate  very  slowly,  and  many  of  the  seedlings  are  unable. 
sh  through. 
With  Upland  varieties,  such  as  Mehane,  Acala,  Durango,  or  Harts- 
ville.  there  is  less  need  to  plant  early,  since  Upland  cotton  requires 
time  to  develop  and  mature  a  crop.     In  some  cases  good  yields 
of   Upland  cotton  nave  been  secured    from   fields  that  were   planted 
a fiei-  I  he  first  of  June.    Thus  it  is  possible  for  Upland  cotton  to  fol- 
low  winter  crops  of  grain   or  truck.     However,  early  planting  of 
Upland  cotton  varieties  is  advised  when  possible,  so  tint  a  fair  crop 
of  boll-  may  be  set  on  the  lower  branches  before  hot  weather. 

()n   land  enriched  by  previous  crops  of  alfalfa,  cotton  should  be 

planted  in  rows  :\\  or 4  feel  apart.    On  new  desert  land  or  land  that 

in  grain  but  not  in  alfalfa  the  rows  Deed  not  be  more  than 

-i  apart.    The  wider  rows  are  recommended  so  as  to  permit 

nlight  to  reach  the  lower  blanches  even  when  the  plants  grow 

lather  large,  as  they  usually  do  on  fertile  soil  with  plenty  of  water. 

i its  may  be  obtained  with  either  a  1-row  or  a  2-row 

planter,  the  latter  giving  a  more  uniform  depth  of  planting. 

epf   in  very  heavy  soils  flat  planting  is  to  be  recommended, 
or  lister  attachment  to  push  away  dry  soil  and 
reach  I  bed.    This  device  Is  very  simple  and  easily  made, 

eithe:  d  or  of  iron.     It  lits  down  over  the  original  planter  shoe 

and   is  readily  adjusted     The  loose  dry  surface  soil   is  pushed  back 
and  t  placed  in  moist  earth  ;it  a  uniform  depth   (tig.  1).     The 

double-diak    device    with    which    some    types   of    planters    nave    been 
equipped   in  recent   y»  i   found  very  effective  for  this 

purpose,  though  somewhat  more  exp 

Tne  depth  of  plant  varied   to  meet    the  conditions.    For 

normal  early  plai  lould  be  not  less  than  1  inch  or  more 

l>.     1 1  the  -"il  is  in  perfect  condition  and  there  is 

*.  Insure  prompt  germination  and  bring  the  young 

und,  l  to  1 1   incl  sufficient  depth  to  plant. 

■ 
cially  on  light  quickly.    Qnlj  M  much  land 
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should  be  irrigated  at  one  time  as  can  be  prepared  and  planted  before 
the  soil  becomes  too  dry  to  germinate  the  seed.  Otherwise,  a  poor 
stand  is  likely  to  result.  Except  on  heavy  soils  it  is  important  that 
the  harrow,  clrag,  and  planter  be  as  close  behind  the  disk  as  possible. 
If  the  soil  is  left  in  clods  instead  of  being  pulverized,  the  upper  lay- 
ers are  likely  to  dry  out  very  rapidly,  especially  when  high  winds 
occur,  which  are  frequent  at  planting  time.  Many  of  the  poor  stands 
obtained  in  some  seasons  can  be  attributed  to  the  drying  of  the  soil 
in  the  seed  bed. 

To  insure  a  good  stand  in  early  plantings  it  is  advisable  to  use  30 
to  40  pounds  of  seed  to  the  acre.  In  later  plantings  under  ordinary 
conditions  25  pounds  will  give  satisfactory  results.     Some  growers 


Fig.  1. — A  planter  attachment  used  to  push  away  the  dry  surface  soil :  a,  a,  The  2  by  4 
wings  ;  d,  bolt  used  to  fasten  the  wings  to  the  shoe.  Additional  holes,  c,  c,  can  be  put 
in  the  wings,  so  that  they  may  be  lowered  or  raised  as  desired,  and  the  depth  of 
covering  the  seed  may  be  regulated  in  this  way 

use  only  12  to  15  pounds  of  seed  per  acre  and  get  fairly  good  results, 
though  there  is  less  assurance  of  a  regular  stand.  Several  seedlings 
together  may  lift  a  crust  from  which  a  single  seedling  could  not 
emerge. 

It  is  not  advisable  to  flood  the  land  after  planting,  because  a  crust 
is  formed  and  the  young  plants  may  be  unable  to  break  through. 
Beds  are  used  on  very  heavy  lands  and  water  run  in  the  furrows,  so 
that  the  ridges  are  moistened  by  seepage  and  the  formation  of  a 
crust  is  avoided. 

CULTIVATION 

A  shallow  cultivation  is  given  as  soon  as  the  plants  are  well  out 
of  the  ground,  to  break  any  crust  which  may  have  formed,  to  dry 
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ami  warm  the  surface  soil,  and  to  kill  the  weeds.  It  often  is  possible 
on  clean  land  to  make  the  iirst  cultivation  with  a  drag  or  spike-tooth 
harrow.  Otherwise,  a  disk  cultivator  is  preferable  for  the  first  or 
first  two  cultivations.  For  later  cultivations  small  shovels  and 
sweeps  are  preferable,  because  they  kill  more  weeds  and  leave  the 
land  in  hitter  condition. 

A  soon  as  there  is  no  danger  of  covering  the  plants,  the  soil  should 
be  gradually  worked  toward  them  at  each  cultivation.  Some  of  the 
weeds  are  covered,  and  a  small  ridge  is  thrown  up  along  the  row, 
which  makes  it  easier  to  control  the  later  irrigations.  After  each 
irrigation  the  ground  should  be  stirred  until  the  plants  are  too  large 
to  be  cultivated.  More  frequent  cultivation  is  required  in  some 
fields  to  keep  down  weeds  and  maintain  a  good  mulch  on  the  surface. 
This  is  especially  true  early  in  the  season,  when  irrigations  are  likely 
to  be  several  weeks  apart. 


Ik,.  E.     Normally  developed   T'ima   cotton  plants  at  an  early  stajro  soon  after  thinning, 
with  tlf  first  fruiting  branches  not  y<t  showing  beyond  the  leaves 

On  land  that  breaks  into  large  clods  following  irrigation,  wooden 
i oilers,  or  " cultipackers,"  can  be  used  for  crushing  the  clods  and 
patting  the  >oil  in  proper  tilth.  A  riding  cultivator  may  be  used 
until  tin-  plants  arc  too  tall,  when  a  l-horse  walking  cultivator  is 
required.  The  late  cultivations  also  should  be  shallow,  so  as  not  to 
interfere  with  surface  root-. 

SPACING  OF  PLANTS  IN  THE  ROWS 

Thinning  t<>  L2  <>r  1  \  indie-  us  customary,  the  wider  spacing  of 
former  years  being  generally  abandoned  (fig.  2).  The  thinning, 
DttOre  often  Called   "~  < *  1 1 « > j > i > i 1 1 i_r." '  is  usually  done  when   the  plants  are 

aboul  6  inches  high.  Good  pesultfl  are  secured  from  this  method 
under  favorable  conditions  in  the  8aH   River  Valley. 

Experiments  have  shown  that    larger  yields  may  be  obtained  with 

poser  spacingB  than  12  inches,  especially  under  conditions  where 
the  plants  grow  rank  and  have  too  many  vegetative  branches  that 
close  the  lanes  between  the  row-,  as  well  as  at  the  other  extreme 

where  the  plant-   remain  Small  and   restricted   in  n/.e.      Plants  spaced 
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to  G  or  8  inches  or  two  plants  per  hill  at  t2  inches  have  better  chances 
of  setting  good  crops  under  either  of  the  extreme  conditions.  In 
open  stands  with  the  plants  at  an  average  distance  of  2  to  I  inches 
apart  in  the  rows,  thinning  may  be  unnecessary,  or  it  may  even  re- 
duce the  yield,  as  shown  in  several  experiments  with  Upland  cotton 
in  Texas. 

Very  early  thinning,  before  the  plants  are  5  or  G  inches  high,  is 
not  advisable.  In  the  seedling  stage  the  mutual  protection  is  an 
advantage,  so  that  the  young  plants  make  better  growth  and  there 
is  less  danger  of  losing  a  stand  through  sand  storms,  sore-shin,  or 
cutworms.  On  rich  alfalfa  land  it  is  better  to  delay  thinning  until 
the  plants  are  10  or  12  inches  tall,  except  that  with  spacings  of  6 
inches  or  less  or  with  two  or  more  plants  in  a  hill  there  is  no  occasion 
to  delay  thinning. 

The.  advantage  of  closer  spacing  and  later  thinning  is  explained  by 
the  fact  that  the  vegetative  branches  or  side  stalks  are  suppressed, 
so  that  the  plants  are  more  upright  and  the  lanes  between  the  rows 
remain  open  during  the  season.  The  individual  plants  are  smaller 
and  bear  fewer  bolls  per  plant,  but  the  yield  is  made  up  by  more 
plants  per  acre.  Moreover,  the  crop  is  easier  to  pick  and  the  bolls 
open  earlier  Avhere  rank  growth  is  avoided,  so  that  frost  injury  is 
reduced. 

The  same  principles  apply  to  the  thinning  of  the  Upland  cottons 
as  to  Pima.  Under  favorable  conditions  and  with  the  long  grow- 
ing seasons  of  the  Salt  River  Valley  good  yields  may  be  had  with 
any  spacing  from  3  inches  to  2  feet,  but  it  does  not  appear  that  the 
wide  spacings  oiler  any  definite  or  regular  advantages  to  compensate 
for  the  serious  losses  that  often  result  when  the  plants  grow  too 
large  and  crowded  and  fail  to  mature  a  crop  before  frost. 

Farmers  who  plant  cotton  late,  after  winter  grains  or  truck  crops, 
are  advised  to  pay  particular  attention  to  spacing  and  thinning. 
Late-planted  cotton  is  more  inclined  to  rank  growth,  and  if  very 
luxuriant  it  may  fail  to  set  fruit  or  may  produce  only  a  late  crop  that 
fails  to  open  before  frost.  It  appears  logical  to  argue  that  because 
late-planted  cotton  is  likely  to  grow  rank,  the  plants  should  have 
wider  spacing  in  the  rows,  but  in  reality  the  danger  of  rank  growth 
renders  close  spacing  more  necessary  with  late  plantings.  To  get  the 
maximum  crop  from  late-planted  cotton  the  plants  should  stand  only 
a  few  inches  apart,  to  insure  a  suppression  of  the  vegetative  branches 
and  induce  a  quick  setting  of  a  crop  of  bolls. 

EARLY  IRRIGATION 

If  the  soil  contains  the  proper  amount  of  moisture  when  the  seed 
is  planted  and  is  well  cultivated,  no  irrigation  may  be  required  for 
six  weeks  or  two  months  after  planting.  Then  a  light  furrow  irriga- 
tion may  be  given,  followed  by  cultivation  as  soon  as  the  ground  is 
dry  enough  to  work. 

If  the  held  is  not  in  good  condition  after  one  cultivation  it  should 
be  gone  over  a  second  time  as  soon  as  possible;  in  any  event  within 
10  days  or  two  weeks.  Under  ordinary  conditions  it  will  not  be 
necessary  to  irrigate  again  for  three  or  four  weeks,  when  another 
light  irrigation  should  be  given,  followed  by  a  thorough  cultivation. 
These  two  irrigations  should  cany  the  crop  until  about  July  1.     It 
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is  understood  that  cultivation  should  always  follow  any  rains  that 

It  may  be  necessary  to  irrigate  more  frequently  on  new  land,  which 
Ily   will  not  retain  moisture  so  well  as  land  that  has  been  in 
crop,  particularly  alfalfa.     New  land  usually  has  to  be  irrigated  at 
three  or  four  times  before  July  1.    Also  some  old  land  may  re- 
quire ion  during  this  period  if  serious  wilting  oc- 

the  plants  during  the  early  stages  of 

development   i>  not  conclusive  evidence  that  a  general  irrigation  is 

Even  with  plenty  of  moisture  in  the  soil  the  young  plants 

may  be  wilted  by  warm   weather  following  a   cold  period.     When 

the  change  from  cool  to  hot  weather  is  very  abrupt  and  the  difference 

hclxxeen  day  and  night  temperature  is  great,  the  plants  may  require 

r  three  days  to  adjust  themselves. 

Irrigation    is    not    required   so    long   as    the   plants   are   growing 

[y.     With  Pima  cotton  the  lack  of  water  is  indicated  suf- 


loped  Pima  cotton  plants  at  the  beginning  <>r  the  fruiting  stage, 

! -i:iii.     Not.-  Hi.,  development  of  fruiting  branches  and   the 
tlve  limbs 

tly  in  advance  by  the  wilting  or  drooping  of  the  leaves  in  the 
•  lay.  though   irrigation   may  be  delayed  until  the 
of  wilting  before  noon.     A  'little  wilting  on  a  ven- 
lx-  Indicate  a  need  of  irrigation,  cspeciallv 

■f  the  weatl  turned  hot  suddenly  after  a  cool  period. 

for  irrigating  sparingly  during  the  first  part  of  the 

roid  the  too  rapid  growth  of  the  plants.     II"  the  plants 

upon  a   rank,  woody  growth  they  are  likely  to  maintain   this 

•ughout  the  season  at  the  expense  of  fruitfulness  ( figs. 

en  to  the  spring  treatment  of 

the  plants  in  a  normal  fruiting  condition  when 

gin.     The  treatment    cotton   receives  before 

begins  is  undoubtedly  reflected   in  all  of  the  subsequent 

in  determining  the  water  re- 

I.     When  a   normal   fruiting 

led,  the  summer  irrigation  problem-  are  simplified^ 

the  plant-  are   n  into   rank   growth    by   the 
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application  of  water  in  excess  of  the  actual  requirements.      (See 
fig.  3.) 

SUMMER  IRRIGATION 

The  application  of  water  in  July,  after  the  early  stages  of  growth 
are  past  and  the  plants  are  flowering  and  fruiting,  is  determined  by 
the  need  of  the  plants.  The  object  is  to  maintain  regular  growth 
and  productiveness,  as  shown  by  abundant  flowering  and  by  little  or 
no  wilting  of  the  leaves  in  the  middle  of  the  day. 

In  addition  to  the  wilting  of  the  leaves,  the  position  of  the 
flowers  on  the  plants  is  another  guide  in  determining  the  need  of 
water.  As  long  as  the  plants  are  growing  well,  the  flowers  are  low 
down  and  come  near  the  top  only  when  the  growth  slackens.  Growth 
should  continue  during  July   and  August  so  that  the  flowers  are 


Fig.  4. — Pima  cotton  plants  growing  somewhat  too  rank,  as  indicated  by  the  larger 
leaves  and  less  prominent  fruiting  branches  in  comparison  with  Figure  .*!,  as  well  as 
by  the  development  of  vegetative  branches  from  the  lower  joints  of  the  stalks 

kept  well  down  on  the  plants,  the  top  of  the  field  showing  largely 
leaves  and  squares,  with  relatively  few  flowers  in  sight.  (Fig.  5.) 
When  the  flower's  can  be  seen  in  the  tops  of  the  plants  and  a  decided 
yellow  color  is  noted  in  looking  over  the  field,  it  is  evident  that 
irrigation  has  been  postponed  too  long. 

Another  method  that  growers  frequently  use  for  determining  the 
need  of  watering  a  field  of  cotton  is  to  watch  the  plants  on  the 
lighter  spots  of  soil,  and  when  these  plants  show  wilting  before  noon 
the  whole  field  is  irrigated-  But  care  should  be  taken  not  to  over- 
grow the  cotton  in  the  better  soil  in  an  effort  to  save  that  on  a  few 
sandy  spots. 

In  comparison  with  adjacent  plantings  of  Upland  cotton  it  has 
been  noted  that  fche  leaves  of  Pima  cotton  wilt  more  quickly  and 
that  the  Upland  cotton  is  more  adversely  affected  by  wilting,  as 
shown  by   the   heavy   shedding   rates  of  squares  and  young  bolls. 
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Thus  it  appears  that  greater  care  mav  be  needed  in  the  irrigation  of 
Upland  cotton,  after  flowering  has  begun,  to  avoid  the  stress  con- 
dition that  is  indicated  by  wilting  of  the  leaves. 

A  definite  indication  of  the  need  of  water  in  Upland  cotton  that 
will  serve  to  prevent  wilting  ami  yet  not  "overgrow"  the  crop  has 
not  been  detected,  but  there  are  several  points  that  may  be  useful  to 
inexperienced  growers  in  determining  the  need  of  water.  After 
flowering  begins  the  plants  should  grow  steadily,  but  not  luxuriantly. 
The  upper  leaves  should  be  of  medium  size,  rather  deeply  lobed,  and 
of  a  leathery  texture,  instead  of  the  plants  being  forced,  so  that  they 
develop  large,  coarse,  broad-lobed.  "elephant-ear"  leaves.  The 
squares  at  the  top  should  be  rather  prominent  in  a  well-grown  plant 


ITm.  5.— Normally  dereloped   Pima   plants  jii    the  midseason   stage.     Note   the   medium- 
I    •  > i ■  •  - 1 1    foliage,   the   branches   all  of  the   fruiting  type  with    numerous 
squan  s   and  fOBBg  bolls 

id  of  being  mostly  hidden  by  the  leaves,  as  on  large  luxuriant 
plan!-. 

Another  plant  character  to  be  observed  in  Upland  cotton  is  the 
h  color  of  the  main  stalk  and  the  stems  of  the  leaves,  which  in- 
creases with  the  age  of  the  parts.  Thus  the  approach  of  the  red 
Oolor  io  the  terminal  bud  shows  that  growth  is  being  checked  and 
quite  probably  that  water  is  needed.  The  reddish  coloration  of  the 
■talk  should  he  kept  3  or  4  inches  from  the  top. 

In  leafi  definite  ways  the  genera]  appearance  of  a  field  will  show 
the  experienced  farmer  that  the  plants  are  not  in  vigorous  growth, 
ami  such  impresaioiifl  m.iy  be  confirmed  by  examination  of  the  soil. 

If  the  soil  in  the  upper  -  h-ci  is  dry  in  appearance  and  will  not  hold 
itfl  shape  win  n  squeezed  by  the  hand,  it  is  generally  time  to  irrigate. 
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Wilting  is  permit  (eel  by  some  growers  of  Upland  cotton  who  be- 
lieve that  it  is  advisable  to  check  the  development  of  the  plants,  since 
an  excessive  growth  may  cover  the  field  with  a  dense  canopy  of 
foliage  and  greatly  restrict  the  production  of  a  crop.  The  growing 
of  Upland  cotton  on  very  fertile  soils  is  rather  a  hazardous  under- 
taking. 

After  an  irrigation  any  depressions  that  hold  water  should  be 
drained.  Standing  water  is  not  only  bad  for  tlTe  cotton  but  injures 
the  land.  Some  farmers  reduce  their  yields  materially  by  giving 
excessive  irrigation  on  heavy  land  and  allowing  the  excess  water  to 
stand  in  their  fields. 

IRRIGATION  IN  THE  PICKING  SEASON 

Serious  damage  may  result  from  withholding  water  too  soon  in 
the  fall.  It  is  often  desirable  to  irrigate  once  after  the  first  picking, 
and  sometimes  twice.  Though  vigorous  growth  of  the  plants  is  not 
desirable  after  the  first  of  September  and  less  water  is  needed  as 
the  days  shorten  and  the  weather  becomes  cooler,  enough  water 
should  be  used  to  keep  the  plants  in  a  healthy  condition  and  to  take 
full  advantage  of  favorable  weather  for  maturing  as  many  bolls 
as  possible.  Undoubtedly  a  lack  of  water  may  force  an  earlier  open- 
ing of  some  of  the  bolls,  but  any  severe  check  that  wilts  the  leaves 
and  forces  the  bolls  to  open  prematurely  is  likely  to  be  \zvy  inju- 
rious, especially  if  the  growing  season  continues  into  October  or 
November,  as  often  occurs  in  the  southwestern  valleys. 

The  fact  that  picking  ma}^  be  advanced  somewhat  by  withholding 
water  is  not  a  sufficient  reason  for  checking  the  development  of  the 
crop  at  a  period  that  may  be  most  favorable  for  production.  Even 
in  relation  to  picking,  nothing  may  be  gained,  for  if  the  plants  are 
checked  and  wilted  many  of  the  bolls  are  poorly  developed  and  fail 
to  open  normally,  so  that  picking  becomes  more  difficult  and  the 
fiber  is  inferior. 

Since  the  soils  are  seldom  uniform,  many  fields  contain  spots  where 
the  plants  need  water,  although  a  general  irrigation  may  not  be 
necessary  in  the  latter  part  of  the  season.  By  throwing  a  ridge 
across  the  field  and  turning  a  small  head  of  water  down  between  the 
rows  the  spot  that  is  drying  out  may  be  irrigated  without  wetting 
the  rest  of  the  field.  Of  course,  such  attention  to  the  needs  of  the 
crop  entails  a  little  extra  care  and  expense,  but  the  increased  yield 
and  more  uniform  quality  will  more  than  offset  the  additional  cost. 

As  the  soil  and  climatic  conditions  govern  to  a  large  extent  the 
number  of  irrigations  to  be  given  during  the  growing  season,  they 
also  determine  how  late  water  should  be  applied.  If  the  fall  is  cool, 
the  bolls  that  are  set  after  the  middle  of  September  are  likely  to 
be  killed  by  frost.  The  period  of  boll  development  early  in  the 
season  is  only  about  50  days,  from  the  flower  to  the  open  boll, 
whereas  later  in  the  season  the  period  of  development  is  gradually 
lengthened  to  70  or  80  days.  If  the  soil  is  heavy  and  the  cotton  has 
grown  very  rank,  special  caution  may  be  needed  to  avoid  an  excess 
of  moisture  kite  in  the  season,  since  the  bolls  are  slow  to  open  while 
the  cotton  is  in  a  state  of  vegetative  vigor.  Also  the  bolls  near  the 
ground  ;ire  likely  to  mildew  or  rot  under  a  heavy  growth  of  leaves. 
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PICKING 


Cotton  differs  from  many  farm  products  in  being  less  perishable 

and  not  requiring  to  be  harvested  immediately,  as  soon  as  the  bolls 

open.     (  Fig.  6.)     However,  to  get  the  best  results  picking  should 

soon  as  enough  cotton  is  open  to  be  worth  while  for 

iekers,  which  with  Pima  cotton  is  when  there  are  8  to  10  open 

bolls  per  foot  of  row.     In  the  earlier  fields  picking  begins  about 

Qiddle  of  September,  but  many  late-planted  fields  are  not  ready 

to  pick  until  the  middle  of  October. 

To  get    tlu>  highest   grades  three  pickings  should  be  made  and 

kept  separate,  since  marked  differences  may  be  found 

when  the  grading  is  carefully  done.     The  later  pickings  usually  con- 


nn.-iiiy  developed  and  productive  Pima  plants  at  the  end  of  the  season 

tain  more  broken  leave-  and  other  particles  oi  trash,  which  tend  to 

lower  the  grade.    Also  the  first  or  the  lasl    picking  may  contain 

or  immature  fiber  which  lb  weak  and  of  inferior  grade. 

killed  bolls  should  never  be  mixed  or  ginned  with 

ts  may  occur  that  kill  the  leaves  but  do  not  freeze  or 
be  bolls.    Such    frosts  may  serve  a   useful   purpose,  es- 
ifly   in   rank  cotton  with  dense   foliage.     After  the  leaves  are 
he  fields  dry  out  and  the  bolls  open. 

bolls  the  fields  should  be  gone  over 

le  to  gather  the  cotton    from  the  bolls  already 

the  damaged  bolls  have  opened.     If  the  stained  and 

picked  with  the  good  cotton  all  of  the  [ate  pick- 

iou     lo    . 
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Cotton  which  has  suffered  severely  for  the  lack  of  water  or  is 
otherwise  damaged  should  also  be  picked  and  ginned  separately, 
to  avoid  injuring  the  grade  of  the  general  crop. 

To  command  the  best  price,  careful  picking  is  necessary  to  keep 
the  cotton  clean.  This  is  especially  true  of  Pima  Egyptian  cotton, 
and  pickers  who  have  handled  only  short-staple  varieties  may 
object  at  first  to  the  care  that  is  necessary  to  keep  the  Pima  cotton 
clean.  But  after  a  little  experience  they  find  that  it  is  not  diffi- 
cult to  keep  out  most  of  the  broken  leaves  and  bracts. 

Cotton  should  not  be  piled  on  the  ground  or  left  exposed  in  the 
field  but  housed  or  covered  in  a  dry  place.  A  little  rain  while  the 
cotton  is  still  in  the  bolls  does  little  damage,  but  a  heavy  rain  on 
a  pile  of  cotton  may  result  in  staining  and  seriously  injuring  the 
grade.  The  dust  and  soil  discolor  the  wet  cotton  so  that  it  may 
be  stained  several  inches  deep.  Cotton  should  not  be  picked  when 
wet;  if  slightly  damp  it  should  be  spread  in  the  sun  to  dry.  If 
thoroughly  dry,  seed  cotton  can  be  stored  indefinitely  without  danger 
of  heating. 

GINNING 

Roller  ginning  is  necessary  for  Pima  cotton.  The  process  is  slower 
and  more  expensive  than  saw  ginning  but  is  essential  to  marketing 
the  lint  as  a  superior  long-staple  cotton.  One  of  the  difficulties 
now  recognized  in  connection  with  Pima  cotton  is  that  different 
equipment  and  methods  of  handling  the  cotton  have  been  followed  in 
the  various  ginning  establishments,  so  that  the  commercial  samples 
and  bales  have  not  had  a  uniform  appearance.  This  undoubtedly 
has  interfered  with  the  marketing  of  the  cotton  to  the  best 
advantage.2 

Care  is  needed  by  the  ginner  to  avoid  rolling  and  tangling  the 
cotton,  which  makes  it  "rough"  or  "ropy"  in  the  sample.  Pima 
cotton  should  not  be  run  through  more  than  one  set  of  "  picker  roll 
cleaners  "  and  the  "  cleaner  feeder."  For  cleanly  picked  cotton  only 
the  feeder  cleaner  is  needed. 

The  gin  stands  should  be  kept  in  repair  and  adjustment,  to  turn 
out  a  uniform  product.  Loose  machinery  that  cracks  seeds  or  allows 
ginned  seeds  or  unginned  seed  cotton  to  become  mixed  with  the  lint 
will  lower  the  commercial  grade  and  reduce  the  price  to  the  farmer. 

The  bales  should  be  completely  covered  with  heavy  burlap  bearing 
the  necessary  label,  and  an  adequate  sample  should  be  taken  from 
each  bale  before  it  goes  to  the  press,  so  that  buyers  will  not  have 
to  cut  the  bales  to  establish  their  grade  and  staple. 

2  Willis,  H.  H.  Utilisation  of  Pima  cotton.  U.  S.  Dept.  Agr.  Bui.  1184,  26  p.,  illus. 
1923. 
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THE  GRASSES  herein  described  and  illustrated  are  all  of  some 
agricultural  or  horticultural  value  in  the  United  States.  Not 
one  of  them  is  of  outstanding  importance  except  in  a  limited  area. 
Some  of  them  are  sure  to  reach  greater  economic  importance  as  they 
become  better  known  and  their  value  is  more  appreciated. 

All  of  the  grasses  herein  described,  except  slender  wheatgrass, 
were  introduced  from  some  other  country.    All  of  the  grasses  of  the 
-t  importance  in  the  United  States  discussed  in  a  previous  bul- 
q  (see  Farmers'  Bulletin  1254,  "  Important  Cultivated  Grasses  ") 
from  some  other  region  than  the  United  States,  and  with  one 
>n  all  are  natives  of  the  Old  World.     Just  why  introduced 
trasses  succeed  under  cultivation  so  much  better  than  native  grasses 
one  of  the  mysteries  of  nature.     Probably  there  are  secrets  con- 
ning our  native  American  grasses  not  yet  unraveled.     Some  of 
them  are  admirable  in  respect  to  growth,  texture,  and  palatability, 
but   they  seem  unable  to  hold  the  ground  against  more  aggressive 
alien  species. 

BROMEGRASS 

megraae  ( 1 3 ramus  inermis  Leyss;  fig.  1)  is  also  known  as  Hun- 

ne,  smooth  brome,  a  unless  brome,  Russian  brome,  and 

trian  brome.    It  is  native  from  central   Kurope  to  China.    The 

earliest  cultivation  reported  was  in  L769  as  a  past  u re  grass,  but  ex- 

I   in  Hungary  and  Russia  it  never  attained  much  importance  in 

'•ope.    It  t.  introduced  in  the  United  States  about  1884  and 

soon  met  with  high  favor  as  a  grass  for  the  drier  farming  regions 
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PlG.  1. — Bromegrass    (Bromus  itiermis   Leyss):    1,   Plant  showing  habit    (about   one-fifth 
natural  size)  ;  2,  a  panicle  (somewhat  reduced)  ;  3,  spikelet   (much  enlarged) 
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of  the  West  (tig.  2).    The  most  extensive  culture  is  in  the  Dakotas, 
Montana,  ana  western  Canada,  but  since  1910  the  acreage  in  this 
has  probably  not  increased. 

;  ass  is  best  adapted  to  regions  of  rather  light  rainfall 
and  low  or  moderate  summer  temperatures.  It  has  never  succeeded 
11  in  the  East  as  in  the  West.  The  best  growth  is  made  on 
or  clay  loams,  but  it  succeeds  fairly  well  in  sandy  soils.  The 
roots  penetrate  5  to  6  feet  into  the  soil.  No  other  cultivated  perennial 
grass  lias  yet  been  found  which  withstands  drought  conditions  so 
well.  Even  in  the  most  severe  winters  no  injury  from  the  cold  seems 
to  occur.  Bromegrass  is  usually  sown  in  spring  on  well-prepared 
land,  using  from  10  to  20  pounds  of  seed  per  acre.  The  yield  of  hay 
the  first  year  is  usually  small,  good  the  second  year,  and  best  the 


-. — Region  of  the  United  States  in  which  bromegrass  la  most   valuable  . 

third.    Thereafter  the  yields  decrease  markedly  unless  the  fields  are 

specially  treated.     The  yield  of  hay  ranges  from  1^  to  &J  tons  per 

Where  the  higher  yields  are  secured  two  cuttings  are  made  in 

<on. 

A Iter  the  third  year  bromegrass  is  said  to  become  sod-bound. 

By  loosening  the  soil  the  yields  will  be  increased.     This  may  be  done 

by  plowing  the  grass  shallow  in  spring  or  in  fall,  by  plowing  deeper 

in  spring  and  sowing  oats,  or  by  plowing  in  fall  and  sowing  small 

1.    In  all  i-MM-H.  die  <_Tas»ia  markedly  invigorated. 

Bromegrass  is  also  excellent  for  pasture,  Being  one  of  the  most 

illy  more  valuable  thus  used  than 
for  hay,  but  it  will  not  past  are  as  many  animals  us  does  sweet  clover. 

li.xeil  with  sweet  clover  for  pasture. 
1  in  the  Dakotas  and  western  Canada,    Yields  are 
>00  pounds  p  A  bushel  weighs  from  10  to  20 

pound-.     One  pound  contains  about  137,000  seeds. 


Farmers'  Bulletin  1b33 


Fig.  3. — Slender  wheatgrass  (Agropyron  tenerum  Vasey)  :  1,  Plant  showing  habit 
(about  one-fourth  natural  size)  ;  2,  a  single  spike  (somewhat  enlarged)  ;  3,  spike- 
let  (much  enlarged) 
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SLENDER  WHEATGRASS 

Slender  wheatgrass  {Agropyron  tenerum  Vasey;  fig.  3)  has  the 
distinction  of  being  the  only  native  American  grass  that  has  become  a 
cultivated  crop.  In  Canada  it  is  called  western  ryegrass  and  Mc- 
Ivor's  ryegrass. 

This  grass  occurs  as  a  native  from  New  Mexico  to  Alaska  and 
Manitoba  and  eastward  to  Pennsylvania  and  Newfoundland,  but  is 
most  abundant  in  the  interior  regions  of  the  West  (fig.  4).  It  is 
a  very  variable  grass  in  different  parts  of  its  range,  and  some  of  the 
forms  are  doubtless  more  valuable  than  others  for  cultivation. 
Slender  wheatgrass  grows  in  dense  bunches  or  tufts,  sometimes  1 
foot  in  diameter,  with  numerous  erect  stiff  flowering  stems  2  to  4 
feet  bigh.  The  flower  cluster  is  narrow  and  rather  dense,  2  to  4 
inches  long,  not  unlike  a  head  of  wheat,  but   much  more  slender. 


t      Region  of  the  United  states  in  which  Blender  wheatgrass  is  most  valuable 

While  typically  a  bundi  grass,  it  may  form  rootstocks  under  favor- 
able conditions.  Over  considerable  areas  it  is  a  very  valuable  range 
growing  most  abundantly  in  the  alluvial  lands  along  streams 
and  only  occasionally  on  the  higher  bench  lands.  It  does  not  persist, 
however,  on  rivet-  bottoms  which  are  occasionally  flooded.  It  is 
notable  for  it-  ability  to  grow  in  alkali  lands  where  most  other  grasses 
fail. 

This  gn  i>t  cultivated  alx)ut  1895  and  is  now  grown  most 

abundantly  in  Manitoba.  Alberta,  Saskalcbewan,  and  the  Dakotas. 
lilts  ol  numerous  experiments  it  seems  to  be  the  best 
perennial  own  that  is  adapted  to  dry-land  conditions  with 

the  exception  of  Hungarian  bromegrass.  The  hay  should  be  cut 
when  the  ,    in  the  early  dougn  Stage.      If  the  graSfl  is  allowed 

to  become  older  before  cutting,  the  hay  is  not  so  palatable.  Ordi- 
narily the  yield  of  h.iy  is  1£  to  2  tons  per  acre,  but  occasionally  it  is 
as  high  as  4  tons.     Sometimes    i  second  small  cutting  is  obtained. 
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Fig.  r>. — Johnson  grass  ( Sorghum  hdtepense  (Llnneos)  Persoon,  Andropogon  TuUepensU 

(Linnaeus)  Brotero,  Rolcus  halepensis  Linnaras)  :  1,  J'lant  snowing  habit,  Including 

creeping   rootstocks    (about   one-sixth    natural    size)  ;    2,   a  panicle    (about   natural 

:'..   branch   with  one  fertile  and  two  sterile  spikchis    i -oniewhat  enlarged)  ; 

4,  fertile  spikelet  seen  from  the  ventral  side  (much  enlarged) 
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At  Guelph.  Ontario,  slender  wheatgrasB  gave  the  highest  yields  of 
hay  of  15  grasses  tested  for  six  years.  The  grass  is  late  in  maturing, 
even  later  than  timothy. 

In  Saskatchewan  mixtures  of  slender  wheatgrass  with  alfalfa  and 
with  red  clover  proved  very  satisfactoiy. 

Slender  wheatgrass  may  be  sown  alone,  but  usually  succeeds  well 
sown  with  a  crop  of  wheat  or  oats.  Different  authorities  have  ad- 
d  as  low  as  10  pounds  and  as  high  as  35  pounds  of  seed  per  acre. 
In  Ontario  splendid  results  are  secured  with  15  pounds  sown  in 
spring  with  a  grain  crop.  In  Wyoming  35  pounds  per  acre  gave  a 
good  stand.  Fall  sowing  in  Saskatchewan  at  the  rate  of  15  pounds 
per  acre  produced  a  fine  stand  that  survived  the  winter  perfectly.  It 
robable  that  a  higher  rate  of  seeding  is  desirable  where  the  con- 
ditions are  not  very  favorable. 

Seed  is  produced  in  abundance  and  easily  harvested.    Most  of  it  is 

produced  in  Canada.     There  are  apparently  no  recorded  data   as 

ards  the  yield  of  seed,  which  weighs  about  20  pounds  to  the  bushel. 

Slender  wheatgrass  is  very  variable,  the  numerous  forms  being 
very  different  one  from  another.  Perhaps  in  no  other  native  grass 
is  there  better  opportunity  for  selection  in  order  to  secure  the  best 
form  for  each  section  where  it  is  adapted. 

JOHNSON  GRASS 

Johnson  grass  (Sorghum  Judepense  (Linnaeus)  Persoon,  Andro- 
pogon  hdepensis  (Linnaeus)  Brotero,  Holcus  halepensis  Linnaeus; 
fiir.  5)  is  a  native  of  the  Mediterranean  region  from  the  Madeira  Is- 
lands to  Asia  Minor  and  southeastern  Europe.  Closely  related  forms 
occur  in  India,  the  Malay  Peninsula,  and  the  Philippines.  The  grass 
-  first  described  from  specimens  collected  at  the  city  of  Aleppo, 
whence  the  Bpecific  name. 

The  grass  was  introduced  from  Turkey  into  South  Carolina  about 
1830.  The  seeds  were  brought  back  by  a  planter  whom  Governor 
Means  had  sent  to  instruct  the  Turks  in  cotton  culture,  for  which 
-on  the  name  Means  grass  still  is  used  in  South  Carolina.  It  gets 
its  present  common  name  from  Col.  William  Johnson,  who  grew  it 
risively  at  Selma,  Ala.,  beginning  about  1840.  Other  common 
names  that  have  been  used  are  Aleppo  grass,  racehorse  grass,  false 
guinea  grass,  and  evergreen  millet. 

Johnson   grass    is   now   widespread   in   the  United   States,  being 

found   across  the  continent   northward  to  Virginia.  Oklahoma,  and 

northern  California.     Farther  northward  it  occurs  occasionally  but 

not  persist,  being  destroyed  in  severe  winters.     In  the  West  it 

town  mainly  in  irrigated  areas.     In  the  North  it  can  be  utilized 

only  as  a  summer  crop,  as  nearly  every  winter  the  plants  are  killed 

6). 

While  Johnson  grass  haa  meril  u  a  forage  plant,  the  difficulty  of 

\cn  the  plant  an  unenviable  reputation  as  a  weed. 

phatically  a  rich-land  plant  and  on  poor  soils  rarely  proves 

ectionabh  eed.     Large  areas  of  rich  land,  particularly  river 

oms,  the  black  land-  of  Alabama  and  Mississippi,  and  the  richer 

lands  of  Texas,  are  now  heavily  infested  with  it. 

99253°— 25 2 
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On  some  of  these  lands  Johnson  grass  is  utilized  as  a  crop.  A 
common  practice  is  to  grow  a  winter  crop  of  oats  or  oats  and  vetch, 
after  which  two  or  sometimes  three  crops  of  Johnson  grass  can  be 
cut  for  hay.  The  hay  is  considered  to  be  of  good  quality,  but  the 
fear  of  the  grass  as  a  weed  greatly  limits  its  market. 

The  weedy  habit  of  Johnson  grass  is  due  to  its  long  underground 
stems,  or  rootstocks,  which  may  penetrate  the  soil  2  or  3  feet  deep. 
When  constantly  pastured  or  cut  frequently  for  hay  the  rootstocks 
do  not  grow  much  and  consequently  are  not  far  below  the  surface. 
In  this  condition  it  is  more  easily  destroyed  by  shallow  plowing 
followed  by  frequent  harrowing,  especially  in  dry  hot  weather. 
When  constantly  mowed  or  pastured  Johnson  grass  apparently  dis- 


Fig.  6. — Region  of  the  United  States  in  which  Johnson  grass  is  perennial 

appears,  but  if  the  land  be  plowed  an  abundant  growth  often  appears 
from  the  dormant  rootstocks. 

Johnson  grass  can  scarcely  be  said  to  be  a  cultivated  grass,  but 
many  farmers  prefer  utilizing  it  as  forage  to  fighting  it  as  a  pest. 
Once  established  it  persists  indefinitely,  especially  if  the  land  is 
plowed  each  year.  If  this  is  not  done  the  crops  of  Johnson  grass 
become  very  small.  Sometimes  fields  are  plowed  up  in  winter  so 
that  the  hogs  can  eat  the  rootstocks,  of  which  they  are  fond. 

Some  seed  of  Johnson  grass  is  harvested,  especially  in  Texas,  but 
the  demand  for  it  is  small. 

Johnson  grass  is  the  most  striking  example  in  America  of  a 
plant  purposely  introduced  which  has  become  a  pest,  and  it  em- 
phasizes the  need  of  care  in  testing  a  plant  thoroughly  before  it 
is  distributed  to  farmers.  Even  though  it  possesses  forage  qualities 
of  merit,  Johnson  grass  can  scarcely  be  considered  an  asset. 

BIRDGRASS,  OR  ROUGH-STALKED  MEADOW  GRASS 

Birdgrass  (Poa  triviaZis  Linnaeus;  fig.  7)  is  a  native  of  north- 
ern Europe  and  one  of  the  abundant  and  valued  pasture  grasses  of 
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i!*»,  or  rough-stalked   meadow   grass    (Poa    tritialU   LinuBUa)  '.    i,   i'lant 
(about    one-third   natural   aiae)  ;    2,  a   panicle   (about  natural   size); 
4.  spikelets  (much  enlarged)  ;  5  and  0,  florets  showing  the  long  tuft  of  hairs  at 
se  of  each  lemma  (much  enlarged) 
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that  region.  It  was  early  introduced  into  the  United  States,  prob- 
ably in  mixed  seeds,  and  now  occurs  generally  from  the  Atlantic 
to  the  Pacific.  It  is  common  southward  as  far  as  Virginia  and 
Missouri  and  sometimes  is  found  in  shady  places  farther  south. 

Birdgrass  is  best  adapted  to  cool,  moist  soils.  In  shady  places 
it  thrives  better  than  any  other  turf  grass  and  makes  exquisite 
lawns.  During  the  hot  weather  of  midsummer  the  grass  suffers 
severely  and  apparently  disappears  in  open  places,  but  again  grows 
actively  with  the  coming  of  fall.  In  Canada  and  the  northern  tier 
of  States  it  remains  green  all  summer ;  farther  southward  it  becomes 
dormant  in  midsummer  except  in  shady  places  (fig.  8). 

Birdgrass  spreads  by  stolons  or  creeping  branches  on  the  surface 
of  the  ground.     Unlike  Kentucky  bluegrass,  a  near  relative,  it  has 
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Fig.  8. — Region  of  the  United  States  to  which  birdgrass  is  adapted.     It  does  best  in 
the  northern  tier  of  States 

no  underground  stems.  The  leaves  are  apple-green  in  color,  giv- 
ing a  very  pleasing  effect.  Even  in  severe  winter  weather  the 
leaves  remain  bright  green,  while  Kentucky  bluegrass  leaves  become 
very  dull  in  color. 

Birdgrass  is  a  very  valuable  pasture  grass  northward,  especially 
on  moist  lands.  It  should  be  much  more  generally  used,  though 
it  seems  to  be  spreading  rapidly  by  purely  natural  means.  For 
shady  lawns  it  is  far  superior  to  any  other  grass.  In  Europe  it 
has  been  called  the  "queen  of  the  pasture  grasses."  The  peculiar 
green  color  of  northern  European  lawns  and  pastures,  so  different 
from  that  of  Kentucky  bluegrass,  is  largely  due  to  the  abundance 
of  birdgrass. 

Seed  is  produced  in  abundance  in  Europe,  mostly  in  Denmark. 
One  bushel  weighs  about  18  pounds.  For  use  on  pasture  it  is  best 
combined  with  other  grasses.  On  lawns  it  should  be  sown  at  the 
rate  of  5  pounds  to  1,000  square  feet. 
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!     riiun   of  I    plftnl    showing   habit; 
oi    which    r.x.t    .it    th-     DodM    (ubout    one-third    natural   size)  ;    2,    a 
spikelet   (much  enlarged)  ;  8,   ligule   (much  enlarged) 
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CREEPING  BENT 

Creeping  bent  (Agrostis  stolonifera  Linnaeus;  fig.  9)  is  a  valuable 
grass  for  lawns,  pastures,  and  haymaking.  Unfortunately,  it  became 
much  confused  with  redtop  and  with  Rhode  Island  bent  both  in  bo- 
tanical and  in  agronomic  writings.  From  these  it  is  easily  distin- 
guished by  its  dense  panicle  and  by  its  creeping  stolons  or  runners, 
which  may  grow  as  much  as  4  feet  long  in  a  season.  It  is  native  to 
Europe,  but  perhaps  the  coarser  seashore  form  known  as  seaside  bent 
(Agrostis  maritima  Lamarck)  is  native  on  the  Atlantic  coast  of 
America  (fig.  10).  This  last  is  somewhat  coarser  than  ordinary 
creeping  bent,  and  the  seeds  are  slightly  different. 

Creeping  bent  is  most  esteemed  for  the  beautiful  fine  turf  it  pro- 
duces, superior  to  all  other  temperate  grasses  with  the  exception  of 
velvet  bent.  On  old  lawns  a  single  plant  of  creeping  bent  often 
makes  a  circular  mat  3  feet  or  more  in  diameter.  If  a  small  piece  of 
runner  2  or  3  inches  long  is  planted  in  early  fall  in  good  ground, 


Fig.  10. 


-Region  of  the  United  States  in  which  creeping  bent  will  thrive. 
drier  areas  it  needs  irrigation 


In  the 


there  will  result  at  the  end  of  12  months  a  circular  mat  of  grass  6 
to  8  feet  in  diameter.  This  mat  is  composed  of  innumerable  run- 
ners which  radiate  in  all  directions  from  the  piece  planted.  These 
runners  are  composed  of  joints  an  inch  or  less  long,  each  of  which, 
if  planted,  will  give  rise  to  a  new  plant.  By  chopping  up  the  run- 
ners into  the  joints  and  planting  these  a  lawn  of  pure  creeping  bent 
can  be  established,  uniform  in  color  and  texture.  There  are  many 
strains  of  the  grass,  bluish  to  green  and  coarse  to  very  fine. 

Creeping  bent  is  also  valuable  agriculturally.  In  many  places 
it  is  common  in  pastures.  On  both  the  Atlantic  and  Pacific  coasts 
large  areas  occur  in  seaside  meadows  which  are  used  both  for  hay 
and  pasture.  Inland  the  grass  succeeds  equally  well,  especially  if  the 
soil  is  fairly  moist.  Over  100  years  ago  seaside  bent  was  exploited  in 
Ireland  by  Dr.  William  Richardson  under  the  name  of  fiorin.  In 
many  parts  of  the  United  States  the  grass  justifies  the  high  praise 
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"k..  11. — I'roso  (I'anicum  milktoeum  LilUUBOS)  :  1,  Conipl<-t<-  plant  showing  babll 
(about  oDP-third  natural  size)  ;  2,  a  single  panicle  (about  natural  size)  ;  3,  dorsal 
rtew  of  wpikelel    (much  4,   ventral   view  of  spikelet    (much  enlarged); 

5,  a  single  grain  (much  enlarged) 
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given  it  by  Richardson.    Confusion  of  the  grass  with  redtop  is  partly 
the  cause  of  fiorin  being  neglected. 

No  commercial  seed  is  available  except  the  trace  which  occurs  in 
that  of  South  German  mixed  bent.  This  seed  is  very  expensive, 
owing  to  its  great  demand  for  golf  courses. 

PROSO,  OR  BROOMCORN  MILLET 

Proso  (Panicum  miliaceum  Linnseus;  fig.  11),  also  called  hog 
millet  and  broomcorn  millet,  is  a  plant  cultivated  since  prehistoric 
times  for  human  food.  It  is  the  "  common  millet "  of  Europe  and 
the  milium  of  the  ancient  Romans.  It  is  probably  native  to  central 
Asia  and  in  all  likelihood  was  first  cultivated  there. 

Proso  is  readily  distinguished  from  the  foxtail  millets,  as  the 
flowers  are  in  branching  panicles   and   there  are  no  awns  to  the 


Fig.  12. — Region  of  the  United  States  to  which  proso  is  best  adapted 

florets.  There  are  numerous  varieties,  varying  in  the  looseness  or 
density  of  the  panicle  and  in  the  color  of  the  chaff  and  seeds.  The 
last  may  be  white,  yellow,  red,  brown,  or  black. 

Proso  is  still  largely  cultivated  in  Europe,  especially  Russia,  prin- 
cipally for  the  grain  to  be  used  as  food.  In  America  it  is  grown 
mostly  in  the  Dakotas,  Montana,  and  adjacent  Canada,  partly  as  a 
grain  crop,  partly  for  hay  (fig.  12).  The  hay  is  considered  hardly 
as  desirable  as  that  of  foxtail  millet,  being  more  fibrous  and  less 
leafy.  The  yields,  too,  are  smaller,  ranging  from  1  to  1£  tons  Per 
acre. 

Proso  is  mainly  grown  as  a  catch  crop  on  land  where  other  crops 
fail.  It  will  mature  about  two  weeks  earlier  than  foxtail  millet  when 
sown  at  the  same  time.  It  yields  fairly  large  seed  crops,  commonly 
10  to  30  bushels  per  acre  and  rarely  60  bushels.  The  seed  is  mostly 
used  as  feed,  but  should  preferably  be  ground.  It  is  good  feed  for 
hogs  and  poultry. 
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Proso  seed  well  cleaned  weighs  56  pounds  per  bushel, 
ing,  from  15  to  40  pounds  per  acre  are  used. 

REED  CANARY  GRASS 


In  sow- 


Reed  canary  grass  {Phalaris  arundinacea  Linnaeus;  fig.  13)  is 
native  to  the  northern  part  of  both  hemispheres.  It  is  a  very  variable 
grass  usually  found  growing  in  wet  places.  A  well-known  variety  is 
the  familiar  ribbon  grass  of  the  gardens.  Although  naturally  a 
grass  of  moist  or  wet  land,  often  on  river  or  lake  banks  subject  to 
periodic  overflows,  it  succeeds  splendidly  on  high  well-drained  land 
even  in  regions  of  rather  low  rainfall.  In  its  broad  relations  to  mois- 
ture it  is  not  unlike  redtop. 

Reed  canary  grass  is  a  coarse  species,  growing  4  to  7  feet  tall,  but 
the  leafy  stems  are  stout  and  never  lodge.  The  grass  tends  to  grow  in 
bunches  2  or  3  feet  in  diameter,  but  it  spreads  underground  by  creep- 


Fig.  14. — Region  of  the  United  States  to  which  reed  canary  grass  is  adapted 

ing  branches  or  rootstocks.  The  flowers  are  in  dense  cylindric  clus- 
ters 3  to  6  inches  long,  and  the  seeds  shatter  promptly  when  ripe. 

The  cultivation  of  this  grass  began  in  1824  in  England  and  in  1850 
in  Germany.  Some  commercial  seed  of  European  origin  is  on  the 
market,  but  its  price  is  high.  If  it  were  not  for  its  poor  seed  habits 
and  the  consequent  costliness  of  the  seed,  the  grass  would  undoubt- 
edly be  much  grown.  In  spite  of  this  handicap  its  culture  is  be- 
coming enlarged,  especially  in  the  Pacific  Northwest  (fig.  14). 

The  grass  is  very  palatable  both  as  hay  and  as  pasturage.  Though 
the  hay  is  coarse  it  is  eaten  cleanly.  Yields  of  6  to  9  tons  per 
acre  are  reported,  but  these  are  very  exceptional.  One  Oregon 
farmer  writes  that  a  field  of  6  acres  supported  27  dairy  cows  and  2 
calves  from  April  3  to  August  4 — over  4  cows  to  the  acre.  In  ad- 
dition to  the  pasturage,  each  cow  received  8  pounds  of  rolled  barley 
per  day. 
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It  is  one  of  the 
earliest  grasses  to  be- 
gin growth  in  the 
spring  and  will  with- 
stand pasturing  well 
if  not  too  closely 
grazed  or  pastured 
too  long  continuously. 
Some  seed  is  now  be- 
ing produced  in  Ore- 
gon and  meets  ready 
sale  there.  The  seed 
weighs  44  to  48 
pounds  per  bushel. 

CANARY   GRASS 

Canary  grass  (Pha- 
laris  canariemis  Lin- 
naeus; fig.  15)  is  an 
annual  native  to  the 
countries  about  the 
Mediterranean  Sea. 
Its  name  doubtless 
comes  from  the  fact 
that  its  seed  is  the  fa- 
vorite feed  for  canary 
birds,  as  the  grass  is 
probably  not  native 
on  the  Canary 
Islands. 

Canary  grass  is 
cultivated  much  after 
the  manner  of  barley, 
the  seed  being  sown 
in  the  fall  in  regions 
of  mild  winters  and 
in  the  spring  farther 
northward.  The 
stems  are  from  3  to 
4y2  feet  tall  and 
usually  many  are  on 
a  single  plant.  The 
is  easily  known 
by  its  egg-shaped 
head,  about  1  inch 
long,  and  the  green 
and  white  striped 
glumes. 

While  the  grass  is 
excellent  for  a  hay 
plant,  it  is  usually 
cultivated  wholly  for 
the  seed.    Most  of  the 
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seed  is  at  present  imported,  mainly  from  the  eastern  Mediterranean 
countries.  However,  excellent  crops  can  be  produced  in  America. 
In  California  it  has  averaged  10  bushels  of  seed,  and  in  Saskatche- 
wan nearly  30  bushels  have  been  produced  per  acre  (fig.  1G). 

In  growing  the  crop  it  would  be  safe  to  use  exactly  the  same  meth- 
ods as  used  for  barley.  While  the  seed  has  been  used  for  human 
food,  its  main  present  use  is  as  bird  seed.  As  a  hay  plant  it  has  no 
apparent  advantage  over  the  small  grains. 

RESCUE  GRASS 

Kescue  grass  (Bromus  tviUdenowii  Kunth;  fig.  17)  is  also  known 
under  various  other  names,  including  Schrader's  bromegrass, 
Schrader's  grass,  Australian  brome,  Australian  oats,  southern  chess, 


Fig.  16. — North  of  the  line  shown  canary  grass  must  be  sown  in  the  United  States  in 
the  spring ;  south  of  the  line  in  the  fall 

and  sometimes  arctic  grass;  in  Australia  prairie  grass  is  the  usual 
name.  Another  botanical  name  used  for  it  is  Bromus  schraderi 
Kunth.  It  has  commonly  been  called  Bromus  unioloides,  but  this 
name  belongs  to  a  different  grass. 

This  grass  is,  with  little  doubt,  a  native  of  South  America  and  is 
particularly  abundant  in  Argentina  and  Uruguay.  It  was  first  de- 
scribed in  1806  from  specimens  sent  to  Berlin  from  Carolina.  In 
1853  it  was  advertised  with  high  praise  by  B.  V.  Iverson,  of  Colum- 
bus, Ga.,  who  gave  it  the  name  rescue  grass.  Since  then  the  seed  has 
been  handled  in  the  trade,  and  the  grass  is  of  some  agricultural  im- 
portance. In  many  sections  of  the  United  States,  especially  in  the 
South  and  in  the  humid  parts  of  the  Pacific  coast,  it  is  naturalized. 
It  is  of  increasing  importance  in  South  Africa.  Agriculturally  it 
is  most  important  in  Australia,  where  it  is  much  grown  and  from 
whence  comes  most  of  the  seed  supply.  The  seed  is  relatively  cheap 
and  as  a  rule  of  excellent  quality. 
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Rescue  grass  is  a  short-lived  perennial,  living  for  four  or  five  years 
under  favorable  conditions,  but  in  the  South  behaving  practically  as 
a  winter  annual.  It  will  withstand  the  winter  as  far  north  as  Wash- 
ington, D.  C,  and  Lincoln,  Nebr.  Northward,  however,  the  grass 
has  never  attained  any  agricultural  importance  (fig.  18). 

This  grass  grows  in  tufts  or  bunches,  often  a  foot  in  diameter  and 
very  leafy  at  the  base.  The  stems  are  erect  or  nearly  so,  2  to  4 
feet  high,  and  bear  large  open  panicles.  The  large  spikelets  droop 
from  the  ends  of  long  slender  branches.  On  vigorous  plants  some 
panicles   are   a   foot  long. 

Rescue  grass  is  best  adapted  to  humid  regions  with  mild  winters, 
springing  up  in  the  fall,  growing  through  the  winter,  and  matur- 
ing in  early  summer.  In  other  words,  it  behaves  as  a  winter  annual 
in  the  regions  where  it  is  most  valuable.  It  is  distinctly  a  rich-land 
grass,  growing  vigorously  on  good  soils  but  only  meagerly  on  poor 
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Fig.  18. — Region  of  the  United  States  in  which  rescue  grass  is  most  valuable 

land.  In  view  of  these  characteristics  rescue  grass  has  proved  most 
valuable  as  a  winter  crop  on  strong  soils  in  the  South  and  on  the 
Pacific  coast. 

The  grass  is  sometimes  cut  for  hay,  and  under  favorable  condi- 
tions two  cuttings  may  be  obtained.  More  commonly,  however, 
it  is  used  as  pasturage,  producing  more  than  either  oats  or  rye  on 
good  soils.  It  is  one  of  the  most  palatable  of  all  pasture  grasses, 
Close  grazing  is  not  advisable,  as,  like  nearly  all  bunch  grasses,  it 
is  killed  out  by  such  treatment. 

Rescue  grass  is  best  sown  in  the  fall  when  cool  weather  begins. 
If  sown  alone  on  prepared  land,  from  20  to  50  pounds  per  acre  are 
used.  In  Australia  mixtures  with  alfalfa  or  red  clover  or  Italian 
ryegrass  are  said  to  give  excellent  results.  In  Texas  bur  clover  has 
been  used  mixed  with  rescue  grass  to  good  advantage.  If  the  grass 
is  allowed  to  mature  seed  late  in  the  season  and  is  then  plowed  under, 
a  summer  crop  of  cowpeas  or  Japan  clover  may  be  grown,  after 
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which  a  good  volunteer  crop  of  rescue  grass  appears.  Even  on 
permanent  pastures  rescue  grass  volunteers  well  if  it  is  allowed 
to  mature  some  seed.  On  river-bottom  lands  subject  to  floods,  rescue 
grass   maintains  itself  very   well. 

The  seeds  of  rescue  grass  are  large,  nearly  equal  to  oats  in  sizie. 
A  bushel  weighs  14  to  16  pounds. 

CHEAT 

Cheat,  or  chess  (Bromus  secalinus  Linnaeus;  fig.  19),  is  an  annual 
grass  native  to  the  Old  World.  It  often  occurs  in  wheat  fields,  as 
the  two  plants  behave  much  alike.  Formerly  it  was  believed  that 
wheat  degenerated  into  cheat,  which  gave  rise  to  the  name. 

Cheat  is  sometimes  grown  as  an  annual  hay  grass  sown  in  the 
fall  after  the  manner  of  wheat.  This  culture  is  now  much  restricted, 
but  the  plant  is  still  thus  used  in  some  southern  localities  under  the 


Fig.  20. 


-Regions  of  the  United  States  to  which  cheat  is  adapted  when  Bpring  sown 
(vertical  shading)   and  when  fall  sown   (horizontal  shading) 


name  arctic  grass.  It  makes  hay  of  good  quality,  but  it  does  not 
appear  that  it  possesses  any  advantage  over  oats  grown  for  hay. 

It  is  a  weedy  grass  in  its  habits  and  tends  to  grow  in  all  sorts  of 
waste  places.  On  some  poor  lands  it  makes  up  a  considerable  ele- 
ment in  hay  fields.  The  seeds  are  often  smutted,  sometimes  to  a  very 
large  extent. 

Some  commercial  seed  is  produced  in  the  South  (fig.  20),  but 
elsewhere  the  plant  is  not  now  cultivated.  Its  culture  is  practically 
identical  with  that  of  fall-sown  oats. 

VASEY  GRASS 


Vasey  grass  (Paspalum  larranagai  Arechavaleta,  Paspalum  vasey- 
inm  Scribner; 
dilatatum)  and, 


anum  Scribner;  fig.  21)  is  a  near  relative  of  Dallis  grass  {Paspalum 
1,  like  it,  is  a  native  of  Argentina,  Uruguay,  etc.     It 
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was  accidentally  introduced  around  New  Orleans  before  1882.  The 
oldest  specimens  preserved  were  collected  in  1882,  but  it  was  prob- 
ably introduced  some  years  before  this.  The  grass  has  spread  abun- 
dantly, especially  on  the  more  moist  lands  in  Louisiana,  eastern 
Texas,  and  southern  Mississippi,  but  it  occurs  more  or  less  now  in 
the  Coastal  Plain  region  from  North  Carolina  to  Texas;  also  in 
California.  It  does  not  survive  the  winter  at  Washington,  D.  C. 
(fig.  22). 

Vasey  grass  is  an  erect  perennial,  growing  in  tufts  or  bunches 
about  a  foot  in  diameter,  with  many  erect  leaf  blades.  The  flower- 
ing culms  are  from  3  to  6  feet  tall,  each  flower  cluster  bearing  from 
10  to  25  spikes.  The  flowers  are  very  rarely  attacked  by  the  ergot 
so  common  on  Dallis  grass.  The  grass  continues  to  produce  flower- 
ing culms  during  a  long  season. 

Where  Vasey  grass  has  become  abundant  much  of  it  is  cut  for  hay, 
and  the  quality  of  the  hay  is  considered  excellent.     In  pastures  con- 


Fig.,  22. — Regions  of  the  United  States  to  which  Vasey  grass  is  well  adapted 

tinuous  heavy  pasturing  must  be  avoided,  as,  like  most  of  the  bunch 
grasses,  Vasey  grass  is  killed  out  by  such  treatment.  Vasey  grass 
continues  to  grow  all  winter  except  in  very  cold  weather  and  there- 
fore affords  late  pasturage. 

There  are  but  scant  data  with  regard  to  the  time  and  rate  of  sowing 
Vasey  grass  seed.  It  is  probable  that  it  is  best  sown  at  corn-planting 
time  or  later.  The  seed  is  light  in  weight,  and  10  to  20  pounds  per 
acre  should  give  a  satisfactory  stand,  depending  on  the  quality  of 
the  seeds. 

Vasey  grass,  like  Dallis  grass,  is  remarkable  for  its  ability  to  grow 
in  wet  land  and  also  to  withstand  very  severe  drought.  It  thrives 
best  on  heavy  soils,  but  succeeds  well  on  moist  sandy  land.  The 
prospects  are  that  it  will  become  a  grass  of  increasing  agricultural 
importance. 

From  the  general  way  in  which  Vasey  grass  has  behaved  without 
culture,  it  seems  highly  probable  that  it  is  destined  to  become  a 
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cultivated  grass  of  considerable  importance  in  the  South.  Much  yet 
remains  to  be  learned  in  regard  to  the  best  methods  of  culture,  but 
it  is  likely  to  be  used  much  after  the  manner  of  timothy  in  rotation 
with  other  crops. 

Seed  is  produced  in  abundance  by  Yasey  grass,  but  on  the  same 
plant  every  stage  from  young  flowers  to  ripe  seed  may  be  found  at 
any  time  from  June  to  November.  In  other  words,  the  seed  crop  is 
never  all  ripe  at  one  time.  Apparently  the  best  practice  is  to  cut  the 
first  crop  for  hay  and  the  second  or  last  crop  for  seed.  By  this 
procedure  more  of  the  seed  is  ripe  at  one  time.  If  the  seed  is  fully 
ripe  when  harvested  it  germinates  well,  but  if  cut  earlier  it  must  be 
well  cured  to  secure  satisfactory  germination.  Some  commercial 
seed  is  now  available. 


Fig.  24. — Regions  of  the  United  States  to  which  Bahia  grass  is  adapted 

BAHIA  GRASS 

Bahia  grass  (Paspalum  notatum  Fluegge;  fig.  23)  is  a  perennial 
grass  forming  a  dense  sward  of  leaves  and  with  flowering  culms 
about  1  foot  high,  two-branched  at  the  top.  It  is  primarily  a  pasture 
grass.  It  is  native  from  Cuba  and  Mexico  southward  to  Argentina 
and  has  many  local  names.  In  western  Cuba,  where  it  is  the  common 
pasture  grass,  it  is  cana  mazo  (mat  cane)  ;  in  Costa  Rica,  gengibrillo; 
in  Panama,  ginger  grass;  in  Argentina,  gmmillon,  pasto  dulce,  pasto 
manso,  and  gramilta  blanca.  Portuguese  names  in  Brazil  and  Para- 
guay are  grawinha  and  capim-  de  cabayu.  It  is  generally  recognized 
as  a  very  valuable  pasture  grass  and  an  excellent  turf  former.  The 
rootstocks  are  very  stout,  so  that  even  on  very  sandy  soil  the  grass 
makes  a  firm  sod. 

Bahia  grass  has  proved  hardy  throughout  Florida  and  as  far 
north  as  McNeill,  Miss.  (fig.  24).  It  succeeds  on  nearly  all  types  of 
soil,  even  on  the  sand  hills,  but  does  best  in  fairly  firm  soils. 

The  grass  can  easily  be  propagated  by  division,  and  it  produces  seed 
abundantly  throughout  the  warm  season.    'Unfortunately,  the  seed 
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for  some  obscure  reason  does  not  germinate  well.  This  has  proved 
true  of  seed  from  Cuba,  from  Florida,  and  from  Costa  Kica.  Even 
when  the  seeds  are  decorticated  or  treated  with  sulphuric  acid  the 
germination  is  still  low,  usually  below  10  per  cent.  This  difficulty 
with  the  seed  is  the  principal  impediment  to  the  extensive  culture  of 
Bahia  grass  at  present. 

At  the  Florida  Agricultural  Experiment  Station,  Bahia.  grass  is 
ading  year  by  year  in  spite  of  the  apparently  poor  seed,  even  into 
land  already  occupied  by  other  grasses.  A  firm  seed  bed  seems  de- 
sirable. In  Florida  the  best  germination  has  been  secured  by  sowing 
the  seed  in  the  latter  part  of  Slay  and  in  June. 

The  ergot  which  attacks  Dallis  grass  and  many  other  species  of 
Paspalum  also  affects  Bahia  grass.  Indeed,  in  parts  of  Argentina 
where  the  pastures  are  largely  of  this  grass  the  ergot  causes  a  disease 
of  cattle  apparently  the  same  as  that  caused  by  the  same  ergot  on 
Dallis  grass  in  Mississippi.  It  is  not  likely,  however,  that  this  ergot 
will  ever  be  serious'  except  perhaps  in  limited  areas  where  Bahia  grass 
or  Dallis  grass  makes  up  the  whole  pasturage. 

From  the  results  already  secured  it  seems  safe  to  prophesy  that 
in  time  Bahia  grass  will  occupy  much  of  the  area  to  which  it  is 
adapted  and  become  a  pasture  plant  of  very  high  value. 

MOLASSES  GRASS 

Molasses  grass  (Mi  lints  minutifora  Beauvois;  fig.  25)  is  also  called 
gprdura  grass,  stinkgrass,  honey  grass,  and  Efwatakala  grass.  The 
Brazilian  names  for  it  are  capim  mellado  (honey  grass),  capim 
dura  (fat grass),  and  catinguero  (stinkgrass).  Two  varieties 
an  distinguished  in  Brazil,  catinguero  roxo  with  reddish  flowers  and 
catinguk  ro  bianco  with  pale  flowers.  The  former  is  more  common 
and  more  vigorous. 

It  is  native  to  tropical  Africa  south  of  the  Sahara,  Madagascar, 
Ascension  Islands,  and  perhaps  to  Brazil,  where  it  is  abundant.  The 
species  is  now  cultivated  in  Australia,  Hawaii,  the  Philippines,  South 
Africa,  West  Indies,  and  the  United  States  (fig.  26). 

It  is  a  perennial,  attaining  a  height  of  3  to  4  feet.     It  is  highly 

nutritious  and  the  most  esteemed  of  the  pasture  grasses  of  central 

/il.  where  it  grows  upon  the  hills  and  dry  lands.     The  whole 

herbage  is  covered  with  hairs  which  secrete  a  sweet  sticky  substance 

with  an  odor  like  molasses.     It  is  reputed  that  molasses-grass  an 

from  mosquitoes,  tsetse  flies,  ticks,  and  snakes,  as  they  become 
repelled  or  killed  by  the  sticky  substance.  Allowance  should  be  made 
here  foi  ration. 

■(I  l»v  the  United  States  Department  of  Agri- 
culture in  L899,  having  been  sent  from  Pernambuco  bv  I.  Nery  da 
•  i.  Distribution  of  the  seed  was  made  and  results  proved  its 
adaptability  to  southern  conditions,  especially  to# Florida,  where  it 
thrives  splendidly.  It  grows  strong  and  rapidly 'covers  the  ground 
and  is  a  Bnmmer  pasturage.  It  does  not  flower  until  the  end  of  May, 
and  thifl  late-maturing  habit  seems  to  indicate  that  it  is  a  promising 
hay  grt  ite  cuttings.     It  sets  seed  well  and  volunteers  freely 

in  the  southern  half  of  Florida.     Because  of  the  peculiar  odor  of  the 
gra—  cattle  ;it  first  avoid  it.  but  soon  acquire  a  taste  for  it  and  then 
e  it  eagerly. 
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Fig.  25. — Molasses  grass  (Melinis  minutiflora  Beauvois)  :  1,  Portion,  of  a  plant  showing 
habit  (about  one-fourth  natural  size)  ;  2,  a  single  panicle  (somewhat  reduced)  ;  3» 
spikelet  (enlarged) 
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Molasses  grass  is  used  both  for  pasture  and  for  hay  in  Brazil.  It 
is  said  to  be  best  cut  just  before  it  blooms,  as  the  numerous  small  awns 
on  the  florets  are  disliked  by  cattle.  The  grass  is  also  valuable  in 
most  tropical  regions  where  it  is  introduced.  In  Florida  on  high 
bandy  land  1  acre  of  molasses  grass  gave  abundant  pasturage  for  a 
cow  and  calf  for  the  growing  season.  In  Rhodesia  3£  tons  of  hay 
per  acre  are  recorded,  and  in  Australia  even  higher  yields. 

At  the  present  time  the  commercial  seed  supply  all  comes  from 
Brazil.     The  seeds  are  very  small  and  the  weight  per  bushel  light. 

GUINEA  GRASS 

Guinea  grass  (Panieum  maximum  Linnaeus ;  fig.  27)  is  perhaps  the 
most  famous  of  all  tropical  grasses.  It  is  native  to  Africa,  but  early 
was  introduced  into  the  "West  Indies  incidental  to  the  slave  trade. 
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Fio.  26. — Regions  of  the  United  States  where  molasses  grass  thrives 

In  Jamaica  it  was  introduced  as  early  as  1756  and  even  then  called 
guinea  grass.     It  now  occurs  generally  in  the  Tropics  and  Sub- 
is.     In  the  United  States  it  is  adapted  only  to  a  narrow  strip 
from  Florida  to  southern  California  (fig.  28). 

a  thrives  well  only  on  heavy,  usually  rich  soil.  In 
Florida  it  has  never  become  of  much  value  on  the  sandy  soils.  In 
the  \v. •-:  Indies  and  Centra]  America  it  now  occupies  large  areas. 
I  ia  mostly  on  land  that  tends  to  grow  up  into  brush  and  then 
;.  To  keep  the  land  in  grass  it  is  necessary  to  cut  the  brush 
every  year  or  two  and  then  burn  in  the  dry  Season.  This  keeps  down 
the  brash  and  does  not  injure  the  grass. 

Quinea  grass  is  a  long-lived  perennial  spreading  by  short  under- 
ground branches;  Single  tufts  are  often  4  feet  in  diameter  and  6 
to  10  feet  tall.  The  culms  are  st  ill'  and  erect,  leafy  for  half  the  height. 
The  i  ire  broadly  pyramidal,  loose,  and  a  foot  or  more  long. 

The  seed  shatter-  rather  promptly  when  ripe. 
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Fig.  27. — Guinea  grass  (Panicum  maximum  Linnaeus)  :  1,  Plant  showing  habit  (about 
one-eighth  natural  size)  ;  2,  a  single  panicle  (about  one-half  natural  size)  ;  3,  4,  and  5, 
different  views  of  a  spikelet  (much  enlarged) 
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There  are  numerous  forms  of  guinea  grass,  varying  in  breadth  of 

s,  height,  hairiness,  etc.    An  important  variety  is  the  buffalo 

grass  of  South  Africa    (Panicum  maximum   var.   hirsutissimum). 

quite  hairy  and  with  the  lower  branches. lying  on  the  ground  and 

rooting  at  the  nodes. 

In  the  Tropics  guinea  grass  is  used  mainly  for  pasture,  but  much 
is  cut  to  be  fed  green.  Six  to  eight  cuttings  can  be  made  in  a 
n  if  there  is  enough  moisture.  The  grass  has  been  used  as  hay 
and  is  eaten  well  even  if  coarse. 

Some  seed  of  guinea  grass  is  harvested  in  Cuba.  There  is  little 
demand  for  it,  however,  as  where  well  adapted  the  grass  spreads 
raj) idly  and  continually  reseeds  new  land.  In  the  South  it  is  an 
excellent  grass  to  grow  in  6-foot  rows  to  use  as  a  soiling  crop. 


Fio.  28. — Regions  of  the  (Jolted  State!  t<>  whicli  guinea  grass  is  adapted 

jEIowever,   Napier  grass,  Japanese  cane,  and  Guatemala  grass  are 
iluable. 


NATAL  GRASS 

Natal  grass  (Trichohn  mi  rosea  Nees;  fig.  29)  is  native  to  much 
of  South  Africa.  Owing  to  its  beauty  it  was  first  cultivated  as  an 
ornamental  and  thus  grown  in  the  United  States  as  early  as  1866. 
The  beautiful  rosy  panicles  make  Natal  grass  highly  attractive. 
lidentalfy  introduced  about  1875  at  Readick,  Fla.,  and 
by  1884  had  spread  over  large  areas  about  that  town.  It  is  now 
abundant  over  the  southern  half  of  Florida,  especially  in  well- 
drained  sandy  lands  (fig.  30).  The  extreme  beauty  of  the  fields  in 
bloom  impresses  every  tourist,  and  perhaps  no  other  experience 
creates  so  vivid  a  remembrance. 

About  1910  Natal  grass,  was  much  advertised  as  a  hay  grass  for 
Florida,  and  many  large  fields  were  established.  From  then  it 
spread  rapidly,  so  that  at  the  present  time  it  is  the  principal  grass 
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Fig.  29. — Natal  grass  [Trichalaena  rosea  Nees)  :  1,  Plant 
showing  habit  (one-sixth  natural  size)  ;  2,  a  panicle 
(about  one-third  natural  size)  ;  3,  spikelet  (about 
natural  size) 


over  large  areas  of  un- 
cultivated land  and 
practically  the  only 
herbaceous  plant  in 
citrus  groves. 

Natal  grass  is  a  per- 
ennial, but  where  the 
winter  tempera t  are 
falls  to  about  18°  F. 
the  plants  are  killed; 
an  abundant  new  crop 
comes  from  the  scat- 
tered seeds.  The  grass 
is  remarkable  for  its 
ability  to  grow  well  on 
high,  dry  sand  hills. 

Under  favorable 
conditions  three  crops 
of  hay  can  be  cut  in  a 
season,  but  the  grass  is 
light  in  weight,  so  that 
the  total  yield  is  rarely 
as  much  as  2  tons  per 
acre.  It  is  best  to  cut 
in  early  bloom  when 
the  flowers  are  of  a 
bright- rose  color. 
After  these  begin  to 
fade  the  quality  of  the 
hay  deteriorates. 

Once  est  a  b  1  i  s  h  e  d 
Xatal  grass  perpetu- 
ates itself  indefinitely. 
Perhaps  the  best 
method  of  culture  is  in 
rotation  with  a  winter 
crop,  and  after  this  is 
harvested  the  grass 
volunteers  abun- 
dantly. 

Except  as  a  purely 
gammer  crop,  Natal 
grass  is  well  adapted 
only  to  Florida,  south- 
ern Texas,  a  narrow 
strip  along  the  Oulf 
coast,  and  southern 
California.  It  now 
occurs  generally  in  all 
tropical  and  subtrop- 
ical regions,  but  its 
special  value  is  on 
poor,  sandy  soils. 
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A  single  plant  of  Natal  grass  may  form  a  tuft  2  to  3  feet  in 
diameter  with  flowering  culms  2  to  4  feet  high.  The  outer  culms 
soon  become  decumbent  at  the  base,  while  the  central  ones  are 
1  >r  nearly  erect.  The  culms  branch  at  the  base,  so  that  new  ones 
ton.  t ami v  appear.  Owing  partly  to  this  character  Natal  grass  is 
an  everbloomer;  that  is,  it  produces  flowers  from  late  spring  until 
killed  by  frost. 

The  rosy  panicles  resemble  in  shape  and  size  those  of  oats.  They 
are  of  a  beautiful  rosy  color,  for  which  reason  the  grass  has  also  been 
called  Australian  redtop  and  Hawaiian  redtop.  There  are  several 
varieties,  one  of  which  lias  very  pale,  nearly  white,  flowers. 

Besides  its  use  as  a  hay  crop  Natal  grass  furnishes  good  pasturage, 
and  cattle  eat  it  readily,  especially  if  kept  closely  grazed.  It  is  some- 
times objected  to  in  citrus  groves,  because  it  increases  the  cultivation 
necessary  and  in  dry  seasons  consumes  much  of  the  soil  moisture. 
However,  it  is  certainly  better  than  the  sand  spurs  and  Spanish 
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qi  of  the  United  states  where  Natal  grass  will  thrive 


needles  which  formerly  covered  the  ground  even  in  citrus  groves.  In 
the  pineapple  distrid  Natal  grass  has  acquired  a  special  value.  After 
years  pineapple  plants  become  badly  injured  by  root  nematodes. 
If  the  land  is  then  put  into  Natal  grass  for  a  time  the  nematodes 
ire  destroyed,  because  they  can  not  live  on  tin-  grass  roots.  The  field 
can  t  11  be  planted  to  pineapples. 

I   is  produced  in  Australia  and  Florida.     A  bushel 
freight  sboul   7  pounds.     In  sowing  on  new  land  8  to  10  pounds 

re  will   give   a   good   stand,  hut    if   leSS    IS    used    the  \ivw<^   will 
in  a  short  time  OCCUpy  the  land  by  the  seed  produced. 

TEOSINTE 

Teosinte  (fiuchlaena.  mexicana  Schrader,  E.  luxurians  Durieu  and 
Ascherson ;  fig.  81)   is  a  coarse  annual  grass,  growing  6  to  12  feet 
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Fig.  31.-  Teo«int<  (Euehlaena  metclcana  Bcbrader,  B.  luxuriant  Duriea  and  Ascherson)  : 
1,  Plant  showing  baMt  (about  one-twelfth  natural  size)  ;  2,  a  branch  showing  the 
staminate  panicle  at  tlie  tip  and  the  pistillate  <»r  fertile  ear  in  the  axil  of  each  upper 
leaf;  3,  an  car  (slightly  enlarged)  ;  4,  four  grains  each  with  its  long  feathery  stigma 
(enlarged)  ;  5  and  6,  different  views  of  the  mature  grain 
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high,  usually  producing  many  stems  to  each  plant.  It  is  a  native 
of  tropical  America  and  probably  of  ancient  cultivation.  It  is  the 
nearest  existing  relative  of  Indian  corn,  with  which  it  readily  pro- 
duces hybrids. 

Teosinte  was  at  one  time  extravagantly  advertised  as  a  producer  of 
enormous  crops  of  fodder.  Under  favorable  circumstances,  such  as 
rich  soil,  ample  moisture,  and  a  long  hot  season,  very  large  yields 
have  been  secured,  namely,  20  to  50  tons  of  green  forage  per  acre. 
In  spite  of  its  large  yields  under  favorable  conditions,  teosinte  has 
■ever  become  of  much  importance  in  any  country.  On  medium  and 
poor  soils  better  results  are  secured  with  other  coarse  grasses,  such  as 
porghum,  Japanese  sugar  cane,  and  Napier  grass. 

Teosinte  is  cultivated  much  after  the  manner  of  corn,  but  the  plants 
tiller  abundantly,  so  the  hills  are  planted  4  to  5  feet  apart  each  way 
or  in  rows  5  feet  apart  with  plants  spaced  about  3  feet  in  the  row. 
If  allowed  to  mature  but  one  crop  can  be  cut  in  a  season,  but  if  cut 


Fit 


Begtona  of  the  United  States  in  which  teosinte  may  be  grown 


5  feet  high  another  cutting  of  the  same  yield  may  be  expected. 

The  plant  matures  seed  only  in  the  extreme  South.  Good  crops 
have  been  grown  as  far  north  as  Kansas  and  Virginia.  In  Kansas 
the  average  yield  for  three  years  was  nearly  24  tons  per  acre  (fig.  32). 

The  crop  may  be  utilized  green,  as  silage,  and  as  fodder.  The 
[odder  is  rather  difficult  to  cure.  Animals  readily  eat  the  plant 
green  or  dried,  but  no  exact  feeding  experiments  are  of  record.  The 
patent  fad  that  teosinte  has  never  won  lasting  favor  with  farmers 
can  only  mean  that  it  is  not  as  desirable  as  other  similar  crops. 

VELVET  GRASS 

Velvet  grass  (B  Linnaeus,  Notholcus  lanatus  Nash; 

i  native  of  Europe  early  introduced  into  America.    It  now 

-  over  the  northern  half  of  the  Tinted  States  in  humid  regions 
from  coast  to  coast.     In   England  it  is  known   as  Yorkshire  fog, 
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Fig.  33. — Velvet  grass  (Holovs  intuitu*  Linnaras,  \<>tiu>i<ii*  intuitu*  Nash)  :  1,  Plant 
showing  habit  (about  one-fourth  natural  size)  ;  2,  a  single  panicle  (about  natural 
size)  ;  3,  a  branch  with  six  spikelets  (much  enlarged)  ;  4,  a  single  spikelet  (much 
enlarged) 
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meadow  softgrass,  and  by  various  other  names;  on  the  northern 
Pacific  coast,  where  it  is*  now  very  abundant,  the  grass  is  called 
mesquite. 

Velvet  grass  is  a  hardy,  long-lived,  perennial  bunch  grass.  The 
whole  plant  is  pale  and  very  hairy,  and  it  is  perhaps  due  to  its  hairi- 
ness that  it  is  not  particularly  palatable  to  cattle.  The  grass  pos- 
sesses but  little  substance,  so  that  the  hay  yields  are  much  smaller 
than  the  crop  would  seem  to  promise.  Under  favorable  conditions 
two  cuttings  may  be  obtained  in  a  season.  In  meadows  each  plant 
tends  to  make  a  bunch  a  foot  or  so  in  diameter,  but  in  pastures  and 
lawns  it  spreads  by  short  underground  branches.  In  lawns  a  single 
plant  may  in  time  cover  a  space  3  feet  in  diameter.  Correlated  with 
this  habit  the  grass  will  withstand  continuous  mowing  or  grazing. 
As  a  lawn  grass  it  is  not  desirable  on  account  of  its  pale  color,  but  on 
the  Pacific  coast  it  always  invades  lawns  if  given  a  chance  (fig.  34). 
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34. — Region  of  tin-   United   Stttef   frhere  velvet   gram  occur; 
.shown  ),      It  is  hest  adapted  to  the  hatched  area 
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Velvet  grass  can  not  be  considered  a  first-class  hay  grass,  but  in 
where  it  crowds  out  other  grasses  it  is  perhaps  better  to 
utilize  it  than  to  attempt  to  kill  it  out.    Thus,  in  the  moist  region 
along  the  Pacific  coast  it  crowds  out  most  other  grasses,  and  there- 
fore except  on  the  better  lands  it  is  more  economical  to  use  it  for  hay 
and  pasturage  than  to  attempt  to  <zrow  other  grasses.    It  is  best  cut 
for  hay  when  in  full  bloom,  at  which  time  the  branches  of  the  panicle 
I  in-:  later  they  close  up  and  become  erect. 
Commercial  seed  of  velvet  grass  is  mostly  produced  in  Denmark 
and  New  Zealand    Hm  latter  is  usually  better  in  quality.    In  seed- 
20  pounds  per  acre  is  usually  recommended. 
When  iti-  desirable  to  eradicate  velvet  mass,  it  should  be  cut  for 
hay  when  in  full  bloom  before  the  seed  is  developed  enough  to  grow. 
iboul  .Inly  1,  the  grass  should  be  plowed  or  disked  shal- 
During  the  dry  weather  the  field  requires  disking  frequently, 
so  that  t  he  grass  will  be  killed.    Then  the  field  may  be  seeded  in  early 
fall  to  whatever  crop  is  desirable. 
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Fig.  35. — Sweet  vernal  grass  (Antho&anthum  odoratum  Linnaeus)  :  1,  riant  show- 
ing habit  (about  one-third  natural  size)  ;  2,  a  panicle  (about  natural  size)  ;  3,  a 
spikelet  (much  enlarged)  ;  4,  a  single  floret  (much  enlarged) 
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SWEET    VERNAL    GRASS 

Sweet  vernal  grass  (Anthoxanthum  odoratwm  Linnaeus;  fig.  35) 
is  native  to  most  of  Europe,  northern  Asia,  and  northwest  Africa. 
It  was  early  introduced  into  America  and  now  occurs  as  a  natural- 
grass  in  Canada  and  the  United  States  across  the  continent  and 
southward  to  the  Cotton  Belt  (fig.  36).  The  grass  is  highly  variable, 
and  several  of  the  more  marked  forms  have  received  botanical  names 
in  Europe. 

ernal  grass  receives  its  name  partly  because  it  blooms  early 
and  partly  because  the  whole  plant  contains  coumarin  which  gives 
it  a  vanillalike  odor  and  a  bitter  taste.  This  is  present  even  in 
seedlings,  which  can  be  recognized  by  their  odor.    Many  European 
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ii  of  the  United  States  to  which  sweet  vernal  grass  is  adapted. 

writers  have  recommended  that  this  species  be  included  in  grass 
give   i  sweet  odor  to  the  hay.    It  is  very  doubtful,  how- 
:  tli is  is  any  real  advantage. 
The  grass  is  a  long-lived  perennial  and  forms  dense  circular  tufts. 
lima  are  erect,  usually  12  to  24  inches  high,  but  some- 
time- taller.     It  is  one  of  the  earliest  grasses  to  appear  in  spring  and 
ften  abundant  in  pastures  on  poor  soil.    Cattle  will  graze  on  the 
i  not  devour  it  eagerly,    its  chief  merits  are  its  earliness 
ability  to  thrive  on  very  poor  soils.     For  the  latter  reason 
not  undesirable  in  a  mixture  of  oilier  plants  to  form  turf.    It 
Fers  well-drained  soils,  but  will  thrive  in  wet  lands,  even  in  peat, 
apparently  is  indifferent  to  lime  in  the  soil. 
AYli  nal  grass  us  abundant  and  very  well  adapted  to 

i^ions  in  America,  it  can  scarcely  be  called  a  cultivated 
grass.    This  is  due  .all  growth  and  relative  unpalatability. 

Its  j  virtue  llity  to  grow  on  soils  where  few  other 

ally  goo<  will  thrive.     In  New  Zealand,  where  it  is  very 

ridered  detrimental  because  it    replaces   bet 
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Fig.  37. — Meadow  foxtail  (Alopecurus  pratensls  Linnaeus)  :  1,  Portion  of  plant 
showing  habit  (about  one-fourth  natural  size)  ;  2,  a  single  spike  (about 
natural  size)  ;  3,  a  spikelet  (much  enlarged) 
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In  England  it  has  been  reputed  to  give  a  fine  flavor  to  mut- 
ton, and  in  Norway  the  same  is  said  in  regard  to  venison. 

Commercial  seed  comes  from  Europe  and  not  infrequently  has 
adulterated  with  the  annual  sweet  vernal  grass  (Anthoxanthum 
1  In  seed  is  light  in  weight,  about  10  pounds  to  the  bushel. 
A  pound  contains  on  the  average  924,000  seeds. 

MEADOW  FOXTAIL 

Meadow  foxtail  (Alopecurus  pratensis  Linnaeus;  fig.  37)  is  a  native 
of  the  temperate  parts  of  Europe  and  Asia.  It  has  been  cultivated 
since  1750  and  is  grown  in  Europe  to  a  considerable  extent,  especi- 
ally as  a  hay  grass  for  rich,  rather  wet  lands.    In  America  it  has  never 


m   of  tlio   1'nited   States   in   which   meadow    foxtail   may 
<!...•>  i>.'st  in  the  Northern  States 


lined  any  great  importance,  but  is  grown  to  some  extent  in  mix- 
tures for  wet  lands  in  the  northernmost  States  and  in  eastern  Canada 
(fig.  38). 
Meadow  foxtail  is  a  Long-lived  perennial  grass.    The  underground 
re  short,  so  that  the  grass  is  in  loose  tufts.     The  flowering 
ire  erect  and  usually  about  •'>  feet  high,  and  the  head  is  much 
like  that  of  timothy.     It  begins  growth  very  early  in  the  Bpring;  in- 
deed, it  i^  about  the  earliest  of  all  cultivated  grasses.    Under  fovor- 

Iable  conditions  two  ciittinjrs  may  be  obtained  in  a  season,  and  very 
rarely  tiny.-.  It  ifl  best  CUt  when  in  full  bloom.  At  this  lime  the 
Stems  sweet,  containing  more  sugar  than  most  other  grasses. 
field  been  reported  from  northern  Michigan  and  from  On- 
oi  1 1  tons  jxt  a< 
The  grass  is  essentially  a  lover  of  wet  land,  but  it  does  not  thrive 
wh.-iv  the  moisture  is  stagnant  On  overflowed  lands  it  succeeds 
t        "K • '""*■ 
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gun  in  spring  it  endures  frost  well.     Unlike  most  grasses  it  makes 
good  growth  in  the  shade. 

The  seed  of  meadow  foxtail  is  produced  in  Finland,  Sweden,  Den- 
mark, Holland,  and  New  Zealand,  most  of  the  imported  seed  coming 
from  the  first-named  country.  A  bushel  weighs  from  6  to  12  pounds. 
As  a  rule  it  is  sown  at  the  rate  of  20  pounds  per  acre.  A  pound, 
depending  on  quality,  contains  from  500,000  to  1,000,000  seeds. 
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OTANDARDIZATION  of  containers  for  marketing 
^  fruits  and  vegetables  is  an  important  problem 
that  demands  the  attention  of  the  general  public.  It 
is  vitally  necessary  in  the  interest  of  a  square  deal 
that  the  exact  content  of  these  packages  be  generally 
known  and  that  the  different  sizes  be  readily  dis- 
tinguishable from  each  other. 

Federal  standards  are  now  in  force  regarding  the 
sizes  of  barrels  used  for  fruits  and  vegetables  and  for 
cranberries,  and  Federal  standards  are  fixed  for 
grape  baskets,  berry  boxes,  and  small  till  baskets. 

A  serious  lack  of  uniformity  is  still  to  be  corrected 
in  the  sizes  of  such  packages  as  hampers,  round 
stave  baskets,  splint  or  market  baskets,  and  of 
many  boxes  and  crates  used  in  the  marketing  of 
perishables. 

This  bulletin  supersedes  Farmers'  Bulletin  1196, 
Standard  Containers  for  Fruits  and  Vegetables. 


Washington,  D.  C. 
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CAUSES  OF  VARIATION  IN  CONTAINERS 

FIFTEEN  STYLES  and  sizes  of  round  stave  baskets,  market 
baskets  varying  in  size  from  1  quart  to  24  quarts  are  in  com- 
mon use  to-day;  about  40  sizes  of  cabbage  crates,  about  20  styles  of 
Celery  crates,  30  lettuce  crates  or  boxes,  and  50  styles  and  sizes  of 
hampers,  although  a  relatively  few  standard  sizes  would  satisfy  all 
the  demands  of  the  trade. 

Probably  the  most  important  factor  contributing  to  the  present 
tisfactory  situation  is  the  use  of  regional  packages  long  estab- 
I  by  local  usage.     Such  packages  may  have  been  satisfactory 
when  their  use  was  confined  to  a  limited  territory,  but  of  late  years 
rapid  transport  at  inn  and  the  use  of  special  refrigerator  and  venti- 
lator cara  have  brought  the  products  of  every  corner  of  this  country 
into  our  great  marketing  centers,  where  the  diversity  of  styles  and 
of  containers  have  resulted  in  confusion. 
The   unfair  competition  of  short -measure  containers  is  another 
contributing  to  the  present  situation.    Certain  shrewd  packers 
found   that    by  slight   modifications  in  the  shape  of  packages 
1  )    the  cubical  content    can    be    reduced  substantially    without 
eably  affecting  the  appearance.    Commodities  sold  in  these  con- 
tainer- can  be  offend  at   a   lower  price  per  package  than  those  sold 
ndard  packages,  but  the  price  per  unit  of  weight  is  of  course 
p.     Often  tin-   has  caused  the  general  adoption  of  the  short- 
re  package,  and  there  is  no  end  to  this  procedure,  for  no  sooner 
ifl  the  short-measure  recognized  a-  the  standard  than  a  still  shorter 
is  put  out  by  the  unscrupulous  minority. 
The  «'•  quart  market  basket  is  easily  confused  with  the  peck  size, 
the   i:;i'L.  or  1!  quart   peach  basket    with  the  half  bushel   (fig.  1), 
the  seven-eighths  bushel  bean  hamper  with  the  bushel  (fig.  2),  and 
the  type  of   5-peck    lettuce   hamper  shown  in   Figure  3  with  the 
Florida  type  of  iy2-bushel  hamper. 
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Fig.  1. — The  apples  on  the  floor  represent  the  difference  in  the  contents  of  the  14- 
quart  and  16-quart  baskets.  By  reducing  the  diameter  of  the  bottom  J  inch  and 
making  no  change  in  the  height  of  the  baskets  the  deception  is  accomplished 
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_'. — A  standard  bushel  hamper  of  32  quarts  and  a  seven-eighths  hamper  which, 
although  shipped  as  a  28-quart  container,  held  but  27  quarts.    The  beans  in  front  of 
•  t  represent  the  difference  in  quantity  held  by  the  two  baskets 


ny  in  capacity  from  40  to  48  quarts,  but  frequently  whole- 
sale at  the  Mime  price.  Th«-  smaller  basket  In  the  picture  boldi  :;7  beadg  of  lettuce, 
the  larger  4i>  heads.     The  difference  in  contents  is  shown  on  the  ground 
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IMPORTANCE  OF  STANDARD  CONTAINERS 

Standard  containers  for  marketing  fruits  and  vegetables  are  of 
more  interest  to  the  average  citizen  than  he  generally  realizes.  He 
is  at  all  times  a  consumer  of  some  commodity  and  may  be  a  grower 
or  shipper  of  other  commodities,  a  manufacturer  of  containers,  or 
an  official  of  a  railroad,  steamship  line,  or  other  carrier.  As  a  con- 
sumer he  is  frequently  defrauded  by  the  substitution  of  short- 
measure  packages  at  the  full-measure  price.  Also  the  cost  of  mar- 
keting is  increased  by  the  greater  expense  of  manufacturing  a  large 
number  of  styles  and  sizes  and  by  breakage  in  transit,  which  may  Be 
due  to  weak  packages,  to  improper  stowage,  or  to  the  difficulty  of 
loading  odd-sized  containers. 

Standardization  means  to  the  manufacturer  that  production  is 
simplified  and  that  he  can  concentrate  on  a  few  sizes,  with  conse- 
quent lowering  of  costs.  To  the  carrier  it  means  the  elimination  of 
many  sizes  which  now  help  to  complicate  the  problem  of  damage  in 
transit,  and  narrows  the  container  problem  to  a  few  sizes  for  which 
standard  strength  specifications  can  be  worked  out  and  approved 
methods  of  stowing  and  bracing  devised.  The  grower  or  shipper 
benefits  by  any  action  that  lowers  the  cost  of  manufacture  and 
tends  to  reduce  breakage  in  transit.  In  addition  standard  con- 
tainers provide  him  with  a  definite  basis  of  sale  so  far  as  the  size  of 
his  package  is  concerned.  He  is  thus  relieved  of  unfair  competition 
through  use  by  his  competitor  of  a  "  short "  package. 

EXISTING  FEDERAL  STANDARDS 

The  Federal  Government  has  provided  by  law  for  certain  stand- 
ard containers  for  the  marketing  of  fruits  and  vegetables.  They 
are  the  standard  barrel,  containing  7,056  cubic  inches,  and  its  sub- 
divisions; the  cranberry  barrel,  containing  5,826  cubic  inches,  with 
its  subdivisions;  three  standard  sizes  of  Climax  or  grape  baskets, 
containing  2,  4,  and  12  dry  quarts,  respectively;  and  standard  berry 
boxes  and  till  baskets,  containing  dry  one-half  pint,  dry  pint,  dry 
quart,  and  multiples  of  the  dry  quart.  The  standard  apple  and 
vegetable  barrel,  which  is  ordinarily  supposed  to  contain  3  bushels, 
actually  holds  9  quarts  in  excess  of  that  amount.  In  establishing 
this  standard  theoretical  considerations  were  laid  aside  and  the 
same  dimensions  and  capacity  were  adopted  as  those  of  the  flour 
barrel.  The  subdivisions  of  both  barrels  are  three-fourths  barrel, 
one-half  barrel,  and  one-third  barrel. 

The  United  States  standard  barrel  act,  passed  in  1915,  is  enforced 
by  the  Bureau  of  Standards,  United  States  Department  of  Com- 
merce, and  in  those  States  which  have  legally  adopted  the  Federal 
standard  by  the  local  sealers  of  weights  and  measures.  The  United 
States  standard  container  act  of  1916,  fixing  standards  for  Climax 
baskets  and  for  berry  boxes  and  small  till  baskets,  is  enforced  by  the 
Bureau  of  Agricultural  Economics  of  the  United  States  Department 
of  Agriculture. 

The  two  acts  have  done  away  with  a  large  number  of  unnecessary 
sizes  of  barrels,  Climax  baskets,  till  baskets,  and  berry  boxes,  and 
have  awakened  a  widespread  demand  for  the  application  of  the  same 
principle  to  other  containers  (figs.  4  and  5).     In  baskets  and  berry 


Standard  Baskets  for  Fruits  and  Vegetables 


mm     Vm       HH       IBBM 


gap     Bjy        i»t.  V^ 


19   IBfc    flBSr 


,— 


*  »  **  »  V  wt 


Fig.  4. — Above:  Tills  or  small  fruit  baskets  now  standardized  by  law.     Below:  Some  of 
the  sizes  of  small  fruit  baskets  in  common  use  before  Government  standardization 


FlO.  5. — Above: 


ur,  and  twelve-quart  Climax  or  grape  baskets.     Shipments  of 
interstate  trade 
Climax  baskets  in  general  uh«- 


izett  in  interstate  trade  are  prohibited  by  tew.     Below:  Thirty-one  types  of 
1917,  before  the  establishment  of  standards 


in 
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boxes  the  reductions  represent  the  elimination  of  93,  84,  and  82  per 
cent,  respectively,  of  the  sizes  formerly  used.  This  reduction  has 
improved  marketing  conditions  in  the  produce  shipped  in  these  con- 
tainers because  there  is  now  no  question  as  to  the  size  of  the  con- 
tainer, and  it  works  to  the  benefit  of  growers,  shippers,  and  con- 
sumers. To  the  manufacturer  it  has  meant  a  reduction  in  the  num- 
ber of  forms  necessary  to  supply  his  customers ;  he  can  now  make  up 
stock  ahead  of  orders;  and  it  has  extended  his  market,  because  the 
containers  which  he  makes  are  now  standard  and  in  use  the  country 
over.  Similar  results  can  be  accomplished  by  standardization  of 
other  containers. 

The  United  States  standard  barrel  act  has  been  reenacted  by  at 
least  17  of  the  States  and  the  United  States  standard  container  act 
by  Indiana,  Iowa,  Kansas,  Michigan,  Ohio,  Pennsylvania,  and  the 
District  of  Columbia.  A  list  of  States  which  have  standardized 
various  types  of  fruit  and  vegetable  containers  is  found  on  page  17. 


Fig.  6. — Misuse  of  a  basket.  Quart  berry  boxes  are  intended  only  for  the  marketing  of 
berries,  cherries,  and  similar  fruits.  There  is  a  variation  of  14  per  cent  in  the  weight 
of  the  apples  in  these  baskets. 

NEED   FOR  A   FIXED   UNIT   AS   BASIS   FOR   STANDARDS 

The  dry  quart  with  its  subdivisions  and  multiples  is  a  satisfac- 
tory basis  for  standardizing  such  small  containers  as  the  berry  box 
and  small  till  basket;  but  for  larger  packages  a  larger  unit  must 
be  adopted,  so  that  the  customer  can  recognize  readily  the  various 
sizes.  Most  of  the  larger  baskets  now  used  are  supposed  to  be  based 
in  capacity  on  the  bushel  and  its  subdivisions  and  multiples.  How- 
ever, there  is  some  confusion  as  to  what  constitutes  a  bushel,  as 
evidenced  by  the  terms  "  struck  bushel,"  "  heaped  bushel,"  and 
"  weight  bushel."  The  last  two  are  purely  arbitrary  standards, 
varying  in  different  localities,  and  the  use  of  standards  of  this  type 
is  one  of  the  causes  of  the  present  unsatisfactory  conditions.  The 
term  "struck  bushel"  is  usually  understood  to  mean  the  struck 
Tnited  States  standard  bushel,  commonly  known  as  the  Winchester 
bushel.  This  unit,  containing  2,150.42  cubic  inches,  is  believed  to 
afford  the  most  satisfactory  basis  for  standardization. 
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A  standard  unit  of  measure  should  be  permanent,  definite,  and  of 
fixed  and  uniform  value.  The  heaped  bushel,  which  is  in  common 
use,  is  far  from  being  fixed,  and  in  many  instances  the  heap  has 
practically  disappeared.  A  proper  heap  has  never  been  defined  by 
Congress,  and  in  those  States  where  an  attempt  has  been  made  to 
describe  the  manner  in  which  the  measure  should  be  heaped  the 
phraseology  generally  is  vague  and  indefinite.  The  heap  has  been 
referred  to  as  a  cone,  the  base  being  the  top  of  the  measure,  and  the 
height  depending  on  the  nature  of  the  article  when  piled  "  as  high 
as  may  be  without  special  effort  or  design."  Under  this  definition 
such  vegetables  as  sweet  potatoes  might  be  piled  so  high  that  the 
heap  would  be  as  large  as  the  measure  itself.  In  certain  States, 
where  determined  efforts  have  been  made  to  secure  a  proper  heap 
to  the  measure,  dealers  have  provided  themselves  with  measures  of 
small  diameter.  (See  fig.  7.)  Obviously  the  smaller  the  diameter 
of  the  measure  the  smaller  the  heap.  In  shipping  packages  with 
covers  the  heap  must  necessarily  be  eliminated.     The  State  of  New 


I  i'..   7. — The  doiibl«'-onde<l   measure,   befog   narrower  nl   th<-   top  tlian   ;if   the   bottom,   is 
easily  "stacked."     Its  use  is  forbidden  by  law  in  many  States 

Fork  lias  recognized  these  objections  by  repealing  its  laws  requiring 
certain  commodities  to  be  sold  by  the  heaped  measure. 

M  nv  States  have  attempted  to  define  the  bushel  in  terms  of 
weight  Bui  the  bushel  is  a  unit  of  volume  and  it  is  impossible  to 
define  accurately  a  unit  of  volume  in  terms  of  weight,  as  the  weight 
of  any  given  volume  of  fruits  or  vegetables  will  vary  with  the  size, 
variety,  condition  of  the  product,  and  the  tightness  of  the  pack. 

It  is  not  clear  just  what  was  the  basis  for  the  weight-per-bushel 
now  in  effect,  and  wide  differences  may  be  found  in  the  laws  of 
the  various  States.  To  illustrate,  the  legal  weight  per  bushel  of 
sweet  potatoes  u  4fl  pounds  in  the  Dakota*  and  60  pounds  in  Mary- 
land :  that  of  unshelled  green  peas,  28  pounds  in  Maine  and  56  pounds 
in  Missouri;  of  tomatoes,  45  pounds  in  Oklahoma  and  60  pounds  in 
Virginia. 

If  the  rariom  Btatet  were  to  enforce  rigidly  these  weight-per- 
bushd  laws,  interstate  <  ommerce  would  be  carried  on  under  tre- 
mendous difficulties.  In  1921  the  State  of  Massachusetts  appointed 
103589°— 24 2 
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a  commission  to  investigate  the  expediency  of  revising  the  established 
legal  bushel  weights  of  fruits,  vegetables,  and  other  commodities. 
After  a  thorough  investigation,  including  the  weighing  of  measured 
bushels  of  many  commodities,  the  commission  reported  that  "the 
fallacy  of  attempting  to  remedy  the  conditions  *  *  *  by  any 
changes  in  the  established  bushel  weights  is  apparent,  as  any  weight 
adopted  must  necessarily  be  arbitrary  and  can  not  reasonably  be  ex- 


Fig.  8. — Above:  Proposed  standard  hampers.  All  other  sl.vlos  should  be  eliminated. 
Below :  Group  of  hampers  showing  sizes  and  styles  in  general  use  to-day.  A  strik- 
ing illustration  of  the  need  of  standardization 

pected  to  represent  the  actual  weight  of  a  bushel  of  any  commodity 
at  time  of  sale."  As  a  result  of  this  investigation  the  general  court 
of  Massachusetts  repealed  the  State's  weight-per-bushel  law  and  pro- 
vided for  the  sale  of  fruits,  nuts,  vegetables,  and  grain  by  weight  or 
numerical  count  except  when  sold  in  the  original  standard  container. 
It  is  hoped  that  this  action  by  Massachusetts  is  the  forerunner  of  simi- 
lar action  by  other  States. 
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The  most  satisfactory  basic  unit  for  a  system  of  standard  containers 
is  the  struck  Winchester  bushel  of  2,150.42  cubic  inches.  It  is  recog- 
nized indirectly  :is  the  United  States  standard  bushel  through  a  reso- 
lution of  Congress  passed  and  approved  in  1836,  authorizing  the  Sec- 
retary of  the  Treasury  to  prepare  a  set  of  weights  for  use  in  the 
customhouses  and  for  other  purposes.  The  Treasury  Department 
adopted  the  Winchester  bushel  and  most  of  the  States  now  recognize 
this  standard  by  legislative  enactment.  A  package  based  upon  this 
fixed  unit  of  volume,  when  filled  level  with  the  top,  is  recognized 
easily  as  a  full  measure.  Any  variation  or  slackness  in  filling  is 
ted  at  once  even  by  the  untrained  eye. 

SALES  BY   MEASURE   VERSUS   SALES  BY   WEIGHT 

In  view  of  the  difficulties  which  are  necessarily  encountered  in 
t  tempting  to  secure  a  uniform  method  of  filling  or  packing  standard 
containers,  it  is  generally  recognized  that  weight  is  the  only  really 
definite  basis  of  sale,  and  for  that  reason  the  pound  or  hundredweight 
should  be  used  where  this  is  practicable.  When  products  are  care- 
fully graded  as  to  size  an  exception  may  be  made,  because  the  sales 
may  then  be  made  satisfactorily  by  numerical  count. 

To  avoid  such  abuses*  as  frequently  take  place  in  repacking,  the 
sale  of  commodities  in  quantities  less  than  the  original  package 
should  be  by  weight  or  numerical  count.  For  example,  4-quart 
baskets  of  peaches  are  sometimes  repacked  so  loosely  that  an  extra 
gained  out  of  every  five  or  six  repacked,  and  3  or  4  pounds 
of  Malaga  grapes  are  often  removed  from  the  California  four-basket 
grape  date  before  they  are  displayed  for  sale.  Another  evil  attend- 
ant upon  repacking  is  the  use  of  small  containers,  which,  although 
they  conform  to  the  standards,  are  not  suitable  for  measuring  certain 
products  l'"V  which  they  are-  not  intended.  The  1-quart  berry  box 
and  2-quarl  and  3-quari  till  baskets  are  used  extensively  by  retail 
dealers  in  the  sale  of  apples,  peaches,  onions,  and  other  large  fruits 
Figure  6  shows'  how  such  dealers  frequently  resort  to 
itive  methods  of  packing,  thus  defrauding  the  unsuspecting  cus- 
tomer who  pays  well  for  the  empty  spaces  in  the  bottom  of  the  basket. 

II  •  er,  transactions  involving  the  sale  of  original  containers 
often  ran  not  be  made  on  a  net-weight  basis  without  adding  great  lv 

to  the  cosl  of  marketing.    Perishable  commodities  must  be  handled 

with  all  possible  dispatch,  and  the  time  and  labor  required  to  weigh 

would  more  than  offset  the  good  which   might    result 

from   a    knowledge*  of  the  exact    weight.      Furthermore,   many   sales 

Hade  while  the  products  are   in   transit  to  market,  and  even   if 

eight  at  time  of  packing  Were  known,  a  considerable  variation 

pom  tin-  weight  might  OCCUr  a-  a  result  of  shrinkage  due  to  drying 

out  or  decay.    Then,  too,  a  shipping  package  must  be  filled  compact  lv 
without  regard  to  weight  or  the  product  may  be  damaged  by  the 

■mem    within    the   container.      In   general    it    may    he    -aid    that 

ictions  involving  the  sale  of  packed  fruit-  or  vegetables  iu  the 
briginal  container  should  be  made  by  the  standard  package:  but 

when    it    i  try   to  break   BUCh    package-  to  dispose  of  the  com- 

modity   in    smaller  quantities,   sales    should    be    made   by    weight  or 
count. 
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PROPER  FILLING 


It  is  greatly  to  the  advantage  of  all  parties  interested  in  marketing 
fruits  and  vegetables  that,  in  addition  to  fixing  standards  for  con- 
tainers, proper  methods  of  filling  be  employed.  If  containers  are 
not  well  filled  the  waste  space  increases  the  package  cost,  and  since 
freight  charges  are  ordinarily  based  on  an  estimated  per  package 
weight,  the  carriers  receive  pay  for  more  than  they  actually  carry. 
(See  fig.  9.)  Also  the  product  is  likely  to  be  shaken  and  bruised  in 
transit  and  discriminated  against  by  dealers  in  the  markets  on  ac- 
count of  its  poor  appearance.    The  price  penalty  paid  on  account  of 


Fig.  9. — A  "  slack  fill  "  of  string  beans  in  a  short  £  bushel  bean  hamper.  The  beans  at 
right  weigh  2:j  pounds,  at  left  25  pounds.  Average  weight  of  properly  filled  hampers 
is  27  pounds 

poor  filling  is  usually  much  greater  than  the  actual  weight  shortage 
would  warrant. 

It  is  customary  in  packing  fruits  and  vegetables  to  arrange  the 
product  to  provide  a  bulge  above  the  top  of  the  container.  The 
cover  is  then  put  in  place  by  pressure.  When  the  height  of  the  pack 
is  not  excessive  this  is  a  desirable  practice.  As  the  natural  shrinkage 
and  settling  occur,  the  product  is  held  securely  in  place  until  the 
shrinkage  is  sufficient  to  offset  the  bulge.  The  extra  amount  of 
produce  is  more  than  paid  for  by  the  ready  sale  and  better  price 
which  can  always  be  secured  for  an  attractive  pack.  However,  an 
excessive  bulge  is  a  detriment,  as  it  causes  bruising  of  the  product 
and  frequently  weakens  the  container,  resulting  in  breakage  in 
transit. 


Standard  Baskets  for  Fruits  and  Vegetables  H 

NEED  OF  FURTHER  FEDERAL  STANDARDS 

Three  important  shipping  containers  are  especially  in  need  of 
standardization  at  the  present  time — the  hamper,  the  round  stave 
basket,  and  the  market  or  splint  basket.  Investigations  in  all  parts 
of  the  United  States  where  these  packages  are  used  have  shown  a 
serious  lack  of  uniformity  in  capacity,  shape,  and  strength,  which 
could  be  corrected  by  the  adoption  of  standards  worked  out  by  the 
Bureau  of  Agricultural  Economics. 

HAMPERS 

Tin*  hamper  is  one  of  the  most  widely  used  shipping  containers, 
and  is  especially  popular  in  the  Eastern  and  Southern  States.  Al- 
most 30,000,000  of  these  baskets  are  used  annually.  When  made 
of  light  materials  the  hamper  is  well  adapted  for  marketing  light 
produce,  such  as  lettuce  and  kale ;  and  when  of  heavier  construction 
it  can  be  used  in  shipping  such  products  as  sweet  potatoes  and  apples. 

A  glance  at  Figure  8  shows  a  large  number  of  styles  and  sizes  of 
hampers  in  use  at  present.     On  account  of  the  different  shapes  and 


-:•  lowing:  need  of  standard  dimensions  for  bushel  hampers.    The  height  of  the 
itsndsrd  bushels  varies  from  it  indies  to  221  Inches,  making  a  carlot  loading  of 
nixed  hampers  difficult 

size-  it  us  practically  impossible  for  a  purchaser  to  know  just  how 
much  he  is  getting,  when  he  buys  a  hamper  of  produce. 

The  need  for  standard  dimensions  is  not  generally  recognized. 
On  first  consideration  it  would  seem  that  if  all  standard  bushel  ham- 
ontained  the  same  cubic  content  there  would  be  no  chance  for 
■  'inn.  This  is  nnt  altogether  true,  as  will  be  seen  by  referring 
to  Figure  10.  The  baskets  shown  in  this  group  are  all  standard 
bushels,  but  one  would  never  know  it  by  looking  at  them.  Another 
important  reason  for  fixing  Standard  dimensions  is  to  facilitate  the 
development  of  standard  rules  for  loading  these  containers  in  ears. 

It  is  estimated  that  one-third  of  the  so-called  half-bushel  hampers 
which  are  manufactured  to-day  are  short  measure.  In  fact,  the  use 
of  the  11 -quart  basket  has  become  universal  in  certain  districts, 
entir.lv  supplanting  the  16-quart  or  half-bushel  basket. 

The  seven-eighth  or  28-quart  hamper,  which  is  frequently  so  made 
as  to  hold  as  little  as  27  quarts,  is  another  size  wnich  should  be 
eliminated.  (See  fig.  2.)  It  is  used  Largely  lor  shipping  southern 
produce  und  masquerades  as  a  full  bushel  in  the  markets.  This 
et  has  already  been  declared  illegal  in  Texas,  New  Jersey,  In- 
diana, ohin.  and  the  Distrid  of  Colombia.  About  25  per  cent  of 
what  are  commonly  supposed  to  be  bushel  baskets  are  short  measure. 
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Still  another  size  in  common  use  which  should  be  eliminated  is 
the  5-peck  hamper.  This  size  does,  not  meet  any  need  which  is  not 
filled  by  the  1  bushel  and  1J  bushel  sizes. 

The  20-quart  or  five-eighths  bushel  brace  basket  is  used  chiefly  in  the 
territory  tributary  to  Philadelphia,  where  it  is  employed  extensively 
in  hauling  tomatoes  to  the  canneries.  This  size  is  not  to  be  regarded 
as  a  short  container,  because  it  is  more  likely  to  be  confused  with  the 
16-quart  or  half-bushel  basket  than  with  a  larger  size ;  but  it  does  not 
appear  in  the  list  of  proposed  standards  recommended  by  the  Bureau 
of  Agricultural  Economics.  However,  it  should  be  noted  that  there 
is  used  to  some  extent  in  Philadelphia  a  16-quart  brace  basket,  which 
so  closely  resembles  the  20-quart  hamper  in  construction  and  size  as 
to  be  readily  mistaken  for  it. 

The  ordinary  hamper  is  circular  in  form,  but  an  oval  shape  (fig.  11) 
has  been  put  on  the  market  recently  by  one  manufacturer.     Instead 

of  a  number  of  staves  of 
equal  size,  this  type  has  a 
wide  panel  on  each  side 
with  three  smaller  staves  at 
each  end.  The  wide  panels 
permit  the  placing  of  a  la- 
bel on  the  package.  This 
hamper  has  been  used  for 
shipping  apples,  cucum- 
bers, and  sweet  potatoes. 

In  some  eastern  sections 
a  bushel  hamper  with  a 
loose  bottom  is  used  for 
apples.  The  cover  is  placed 
in  position,  the  hamper 
turned  bottom  up,  and  the 
fruit  ring-packed  through 
the  bottom  end.  The  bot- 
tom is  then  forced  into 
place  and  nailed  in. 

The  sizes  of  hampers  rec- 
ommended by  the  Bureau 
of  Agricultural  Economics 
as  being  sufficient  in  number  to  satisfy  all  legitimate  requirements  of 
the  trade  are  as  follows:  Eight-quart,  or  one-quarter  bushel;  10- 
quart,  or  one-half  bushel;  24-quart,  or  three-quarter  bushel;  32- 
quart,  or  one  bushel;  48  quart,  or  one  and  one-half  bushel  (fig.  8). 
All  of  these  sizes  are  necessary. 

The  24-quart  size  is  recommended,  because  there  is  a  demand  for 
a  container  between  the  half -bushel  and  bushel  sizes.  This  demand  is 
now  met  in  one  section  of  the  country  by  the  20-quart  size  and  in 
other  sections  by  the  28-quart  size.  Neither  of  these  sizes  has  any 
place  in  a  logical  system  of  standard  containers,  whereas  the  use 
of  the  24-quart  size  gives  a  series  of  standards  of  1,  2,  3,  4,  and 
G  peck  capacity. 

ROUND  STAVE  BASKETS 

The  round  stave  basket  is  popular  in  all  regions  except  the  South- 
ern and  Middle  Atlantic  States  and  on  the  Pacific  coast.  It  is  used 
for  shipping  a  large  variety  of  fruits  and  vegetables  and  in  the 


Fig.  11.- 


-Oval  hamper  which  has  recently  been  put 
on  the  market 
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field  in  place  of  the  lug  box.  In  recent  years  it  has  supplanted  to 
some  extent  the  6-basket  carrier  in  the  peach  districts  of  Georgia 
and  the  Middle  Atlantic  States,  because  of  the  smaller  amount  of 
labor  necessary  in  packing.  It  has  also  become  a  competitor  of  the 
barrel  in  the  packaging  of  New  York  apples.  Some  18,000,000  or 
20,000,000  round  stave  baskets  are  manufactured  annually. 

Figure  12  shows  that  in  the  case  of  the  round  stave  basket  a  large 
number  of  unnecessary  sizes  are  being  manufactured.  The  sizes 
recommended  as  standard  by  the  Bureau  of  Agricultural  Economics 
are  the  same  as  those  recommended  for  the  hamper  except  for  the 
addition  of  the  2-bushel  size.     These  six  sizes  shown  in  the  upper 


•tandard  rise*  of  round  stave  baskets.    Below:  Twenty  slaes 

of  round  stave  baskets  in  general  use  to-day 

part  of  Figure  12  can  be  distinguished  readily  from  each  other  by 
the  i 

A  modification  of  this  type  has  been  introduced  recently.  It  dif- 
fers from  the  ordinary  round  stave  basket  in  having  a  flat  bottom. 
whirl)  is  made  as  a  separate  unit  in  the  same  manner  as  the  cover, 
and  tits  inside  tin-  basket  In  one  style  the  bottom  is  stapled  to  the 
sides  of  the  basket,  thus  forming  an  integral  pari  of  the  container. 
In  another  style  the  bottom  is  removable.     In  packing  this  style, 

over  is  put  in  place  and  the  hasket  turned  bottom  up.  the  fruit 
being  packed  through  the  bottom  end.  in  the  same  manner  as  with 
the  barrel.    The  bottom  is  thru  forced  into  position,  being  held  in 


14 


Farmers*  Bulletin  M34 


place  by  wire  hooks  stapled  through  the  bottom  hoops  of  the  bas- 
ket, these  hooks  being  bent  over  the  hoop  to  which  the  veneer  or 
slats  forming  the  bottom  are  stapled  (fig.  13). 

SPLINT  BASKETS 

Splint  or  veneer  baskets  are  better  known  to  the  public  as  mar- 
ket baskets.  They  are  manufactured  from  either  broad  or  narrow 
splints,  and  there  is  a  wide  diversity  in  the  dimensions  of  the  forms 
used  by  the  different  manufacturers.  The  broad-splint  type  is  some- 
times known  as  the  solid  veneer  basket. 

Splint  baskets  may  be  divided  into  three  classes:  Overhandle, 
drop-handle,  and  square-cornered.  The  overhandle  has  a  single 
handle  nailed  to  the  center  of  each  side;  the  drop-handle  type  has 
two  handles  that  fold  back  over  each  end  of  the  basket  when  not  in 
use ;  and  the  square-cornered  type,  as  the  name  indicates,  has  square 
instead  of  round  corners.  It  is  the  best  type  of  the  three  for  ship- 
ping, because  it  is  the  strongest  and  loads  in  freight  cars  to  better 
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Fig.   13. — A  new  type  of  bushel  round  stave  basket  introduced  in  Michigan. 

advantage.  Square-cornered  baskets  are  used  extensively  in  the  mar- 
keting of  hothouse  products,  such  as  lettuce,  tomatoes,  and  cucumbers. 

The  splint  basket  is  used  extensively  as  a  shipping  container  for 
farm  produce.  In  the  farmers'  market  of  one  large  city  sales  of 
produce  in  market  baskets  have  run  as  high  as  $11,000  in  a  single 
day,  and  in  many  other  cities  the  market  basket  is  one  of  the  most 
common  containers.  It  is  preeminently  a  direct  marketing  package, 
and  it  is  valuable  because  it  can  be  carried  conveniently,  thus  en- 
couraging the  purchase  of  produce  in  larger  quantities  than  might 
be  bought  otherwise. 

Many  of  the  styles  now  in  use  are  unnecessary  and  deceptive.  The 
peck  size  has  dwindled  to  one-fifth  or  one-sixth  of  a  bushel,  and 
the  half  bushel  to  12  or  14  quarts,  the  standard  sizes  seldom  appear- 
ing on  the  markets.  The  sizes  which  are  proposed  by  the  Bureau 
of  Agricultural  Economics  are  five  in  number:  4-quart,  8-quart,  12- 
quart,  16-quart,  and  24-quart.  Of  these  sizes  the  12-quart  and  16- 
quart  will  be  used  most  generally.     For  heavy  products  the  12-quart 
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size  carries  better  than  the  16-quart.     The  24-quart  size  is  used  for 
such  products  as  lettuce  and  spinach. 

The  number  of  splint  baskets  used  annually  is  not  known,  but 
more  of  this  type  are  manufactured  than  any  other.  Approxi- 
mately 50  per  cent  of  these  baskets  are  manufactured  in  sizes  varying 
from  13  to  15  quarts.  In  Figure  14,  25  styles  and  sizes  are  shown, 
together  with  tlie  five  sizes  recommended  as  standards. 

GENERAL  CONSIDERATIONS 

A  shipping  container  for  fruits  and  vegetables  should  combine 
strength  with  lightness,  it  should  be  attractive,  and  it  should  provide 
adequate  ventilation  for  the  commodity  shipped.  It  should  be 
light,  because  no  one  wishes  to  pay  more  freight  charges  than  neces- 
sary. It  should  be  attractive,  because  a  large  part  of  the  buying 
public  forms  its  judgments  through  its  eyes  and  the  favorable  im- 
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-Above:   Proposed  Riset  for  standards.     Below:  Twenty-five  styles  and  sizes  of 
market  or  splint  baskets  manufactured  and  used  to-day 

'in  created  by  an  attractive  package  is  worth  considering.     To 
insure  sale  arrival  at  market,  strength,  adequate  ventilation,  and 
proper  -towage  in  the  car  are  necessary.     If  arrival  in  good  con- 
dition is  overlooked,  the  weeks  or  months  of  work  and  care  which 
gone  into  the  growing  of  the  crop  may  amount  to  nothing. 
The  carriers  of  tne  United  States  say  that  in  the  handling  of  per- 
ishables the  losses  iii  one  year  amounted  to  sio,000,000.    Among  the 
many  causes  of  these  losses  are  rough  handling,  failure  to  stow  ship- 
ments properly  in  cars,  delay  in  transit,  lack  of  proper  refrigeration, 
and  frail  containers.    Such  a  tax  on  t lie  fruit  and  vegetable  business 
of  the  country  calk  for  cooperation  on  the  part  of  growers,  shippers, 
i  tier  manufacturers,  and  carriers  in  an  effort  to  reduce  the 
damage  to  the  lowest  possible  point 

\    o      iten  in  this  direction  and  ss  a  protection  to  himself  and  his 
shipments,  the  intending  buyer  of  baskets  should  require  that  the 
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manufacturer  furnish  a  definite  statement  of  the  specifications  on 
which  the  baskets  are  made.  Manufacturers  should  be  glad  to  supply 
such  information  and  undoubtedly  will  do  so  if  they  are  turning 
out  a  product  of  high  quality.  Many  basket  manufacturers  are 
striving  to  put  out  an  article  which  will  stand  up  under  heavy  use, 
but  there  are  also  many  baskets  on  the  market  of  such  poor  quality 
that  they  should  never  be  used  in  the  shipping  of  fruits  and  veg- 
etables. 

A  container  for  the  shipment  of  fruits  or  vegetables,  properly 
loaded  and  under  normal  traffic  conditions,  should  be  strong  enough 
to  carry  the  commodity  intact  from  the  grower  to  the  wholesale 
market  and  thence  to  the  retailer.  Greater  strength  than  this  is 
unnecessary,  but  too  much  stress  can  not  be  laid  on  the  importance 
of  buyers  insisting  that  their  baskets  be  equal  to  the  task  imposed 
upon  them.  Although  such  a  container  will  be  more  expensive  than 
a  lighter  one,  it  is  better  to  pay  more  than  to  pay  less  and  take  the 
risk  of  broken  packages  and  lost  produce. 

Strength  specifications  apply  principally  to  the  larger  baskets, 
which  are  not  inclosed  in  crates  for  shipment.  Strength  is  not  so 
important  a  consideration  in  berry  boxes  and  till  baskets,  which 
are  placed  in  crates  or  boxes  for  shipment,  but  it  is  important  that 
these  small  baskets  should  be  of  standard  capacity. 

The  question  of  proper  stowing  and  bracing  of  containers  in  car- 
load shipments  of  fruits  or  vegetables  is  worthy  of  careful  thought 
on  the  part  of  shippers.  The  baskets  mentioned  in  this  bulletin  have 
proven  adapted  to  loading  in  cars.  Approved  methods  of  loading 
different  types  of  packages  are  discussed  in  a  series  of  commodity 
marketing  bulletins  that  are  available  for  distribution  by  the  United 
States  Department  of  Agriculture.  Suggestions  regarding  proper 
methods  can  usually  be  obtained  from  railroad  companies,  and  many 
experienced  shippers  doubtless  have  w7orked  out  satisfactory  methods 
for  themselves.  That  proper  loading  plays  its  part  in  safe  arrival 
is  shown  by  the  fact  that  some  shippers  obtain  satisfactory  results 
from  containers  with  which  others  have  trouble. 

Specifications  insisted  upon  by  the  buyer  should  touch  at  least 
three  points:  Capacity,  material,  and  workmanship.  In  capacity, 
the  container  should  be  required  to  hold  a  designated  number  of 
United  States  standard  dry  quarts,  struck  measure.  This  will  insure 
compliance  with  the  standard  container  act  and  will  guarantee  fair- 
ness to  all. 

As  regards  material,  all  veneer  used  should  be  of  smooth  finish, 
should  be  solid  cut,  tight  grained,  and  practically  free  from  decay, 
knots,  and  cross  grain.  Baskets  should  have  no  broken  or  patched 
staves.  Wooden  hoops  should  be  of  elm,  beech,  or  gum,  or  wood  of 
equal  strength,  and  should  be  free  from  knots  and  cross-grain  mate- 
rial. Thickness  of  material  will  depend  on  the  type  of  basket  desired, 
the  purpose  for  which  employed,  and  the  kind  of  wood  used  in  its 
construction.  In  general,  hard  maple,  beech,  and  birch  may  be  used 
a  little  thinner  than  gum,  but  cotton  wood  should  be  heavier. 

Baskets  should  be  of  good  workmanship,  well  stapled  or  nailed, 
and  free  from  protruding  ends  of  hoops  or  staves,  loose-fitting  staves, 
and  poorly-fitting  covers. 


LIST  OF  STATES  WHICH  HAVE  STANDARDIZED  VARIOUS  TYPES  OF 
FRUIT  AND  VEGETABLE  CONTAINERS  WITH  TITLE  AND  ADDRESS 
OF  ENFORCING  OFFICIAL 

California:  Director  of  agriculture.  Sacramento.  Apple  box;  apricot,  plum, 
and  grape  baskets:  berry  boxes,  pear  boxes,  half  pear  boxes;  peach,  lettuce, 
grape  and  cantaloupe  crates;  cherry  boxes  and  lug  boxes. 

Connecticut:  State  board  of  agriculture.  Hartford.     Apple  barrel  and  box. 

District  of  Columbia:  Superintendent  weights,  measures,  and  markets,  Wash- 
Apple  barrel,  cranberry  barrel;  Climax  baskets;  6-basket  and  4-basket 
carriers;  berry  boxes;  lug  boxes;  hampers;  round  stave  baskets;  apple  and 
rx»ar  boxes,  and  onion  crates. 

Florida:  Any  magistrate.  Tomato  (4-quart  till)  basket;  6-basket  carrier  and 
orange  box.  (Note:  The  law  gives  the  dimensions  of  the  tomato  basket  but 
does  not  prescribe  its  capacity.) 

Idaho:  Director  bureau  of  plant  industry,  Boise.  Apple  box;  prune  box; 
lettuce  crate.  Recommended  standards  for  cherry  and  peach  boxes;  and  berry, 
cantaloupe,  potato,  cabbage,  and  watermelon  crates. 

Illinois:  Director  of  trade  and  commerce,  Springfield.  Berry  boxes;  fruit  and 
vegetable  barrel ;  cranberry  barrel ;  bushel  crate  for  cranberries  and  blue- 
berries; one-third-barrel  crate,  box  or  basket  for  fruits  and  vegetables;  con- 
tainers for  fresh  fruits  and  vegetables  of  less  than  1-bushel  capacity  to  be 
of  the  standard  capacity  of  1,  2,  3,  4,  5,  6,  8,  16,  and  24  quarts  standard  dry 
ire. 

Indiana:  State  commissioner  of  weights  and  measures,  Indianapolis.  Hamp- 
onnd  stave  baskets,  splint  or  market  baskets,  Climax  baskets,  till  baskets, 
berry  boxes,  iipple  barrel,  and  apple  box.  The  law  also  forbids  the  sale  of 
slack-filled  «ontainers. 

Iowa :  Secretary  of  agriculture,  Des  Moines.     Berry  boxes  and  Climax  baskets. 

Kansas:  Secretary  of  State  Horticultural  Society,  Topeka.  Climax  baskets; 
berry  boxes;  till  baskets;  apple  box  and  barrel. 

Kentucky:  Commissioner  of  agriculture,  Frankfort.    Apple  barrel. 

Maine:  Commissioner  of  agriculture,  Augusta.     Apple  barrel  and  box;  berry 

Maryland:  Chief  inspector  bureau  weights  and  measures,  room  24,  City  Hall, 
Baltimore.     Berry  boxes,  but  permits  the  sale  of  short  boxes  when  so  marked. 
Massachusetts:  Division   of  standards,   department   of  labor   and    Industries, 
House.     Boston.     Apple   barrel   and   box;   cranberry  barrel ;    cranberry 
berry  boxes:  bushel  and  half  bushel  lug  boxes. 
Michigan:  Director  bureau  of  foods  and  standards,  Lansing.     Climax  baskets 
fnr  grapes  and  other  fruits  and  vegetables',  baskets  and  other  containers  for 
small  fraltl  and  vegetables  and  berries,  and  apple  barrel. 
Minnesota:  Commissioner  of  weights  and  measures,  St.  Paul.    Berry  boxes. 
Missouri:  Enforcement  not  lodged  with  any  particular  "official.    Apple  barrel. 
Montana:  Commissioner  of  agriculture,  Helena.    Apple  box. 
Nebraska:  Secretary  of  agriculture.  Lincoln.     Berry  boxes. 
Nevada:  Commissioner  of  weights  and  measures,  Reno.    Berry  boxes,  Climax 
baskets,  and  till  baskets. 

New   Hampshire:   Commissioner  of  agriculture.    State   House.   Concord;  com- 
missioner of  weights  and  measures,  State  House,  Concord.    Apple  barrel  and 
Bushel  and  half-tmshel  farm-produce  box. 
New  Jersey:  State  superintendent  weights  and  measures.  Trenton.     Barrel; 
cranberry  ii<>\ :  fruit  and  vegetable  baskets  and  boxes;  Climax  baskets. 
New  Mexico:  Local  public  welghmasters.     Apple  box;  pear  box;  berry  boxes 
liquid  quart  and  pint.      (Note:  Such  berry  boxes  are  Illegal   for 
hlpment  since  they  fail  to  comply  with  the  United  States  standard 
container 
New  York:  Director  of  bureau  of  weights  and  measures,  Albany.    Barrel 
North  Carolina:  Chief  division  of  markets,  Raleigh.     Has  authority  to  estab- 
itandard  contaii 
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North  Dakota:  Deputy  chief  inspector  weights  and  measures,  agricultural 
college.     Berry  boxes. 

Ohio:  Chief  division  of  foods,  dairy,  and  drugs,  Columbus.  Climax  baskets, 
small  fruit  baskets,  hampers,  and  round  stave  baskets. 

Oregon:  State  sealer  of  weights  and  measures,  Salem;  State  board  of  horti- 
culture, Salem.    Apple  and  pear  boxes;  berry  boxes;  cranberry  barrel  and  box. 

Pennsylvania:  Bureau  of  standards.  Harrisburg;  bureau  of  markets.  Harris- 
burg.  Climax  baskets ;  berry  boxes ;  4-quart  till  baskets ;  6-basket  crate ;  32- 
quart  berry  crate,  fruit  and  vegetable  barrel;  cranberry  barrel. 

Rhode  Island:  State  board  of  agriculture,  129  State  House,  Providence. 
Bushel  and  half  bushel  lug  boxes. 

South  Carolina:  Chief,  division  of  markets,  Spartanburg.  Apple  barrel; 
bushel  hamper,  6-basket  carrier;  32-quart  berry  crate;  berry  boxes  and  till 
baskets. 

South  Dakota:  Commissioner  of  agriculture,  Pierre.  Fruit  and  vegetable 
barrel ;  berry  boxes. 

Tennessee:  Superintendent  of  weights  and  measures,  Nashville  Berry 
boxes;  bushel  crate  to  hold  heaped  bushel,  2,688  cubic  inches  (12  by  14  by  16 
inches). 

Texas:  Commissioner  of  agriculture,  Austin.  Four-basket  crate;  6-basket 
crate;  folding  onion  crate;  orage  box  and  berry  box  and  crate;  hampers; 
round  stave  baskets ;  market  or  splint  baskets ;  3  and  4  quart  till  baskets. 

Utah:  Secretary,  State  board  of  agriculture,  Salt  Lake  City.  Berry  boxes; 
apple  box. 

Vermont:  Commissioner  of  agriculture.   Montpelier.     Apple  barrel   and   box. 

Washington:  Director  of  agriculture,  Olympia.  Pear  box;  cantaloupe  crate; 
apple  box ;  peach  box ;  prune  box ;  berry,  cherry,  potato,  cabbage,  and  water- 
melon crates;  Washington  standard  cranberry  barrel  (one-third  United  States 
cranberry  barrel). 

West  Virginia:  Commissioner  of  agriculture,  Charleston.     Barrel. 

Wisconsin :  Dairy  and  food  commissioner,  Madison.  Apple  barrel ;  cran- 
berry barrel;  bushel  crate,  box  or  basket  for  apples,  peaches,  and  similar 
fruits;  bushel  crate  for  cranberries  and  blueberries;  berry  boxes;  fruit  and 
vegetable  containers  of  less  than  1-bushel  capacity  to  be  of  the  standard  capac- 
ity of  1,  2,  3,  4,  5,  6,  8,  16,  or  24  quarts. 

FEDERAL   LEGISLATION 

Standard  barrel  act. 

1.  Fruit  and  vegetable  barrel. 

2.  Cranberry  barrel. 

3.  Subdivisions :  Three-fourths,  one-half,  and  one-third  barrel. 

4.  Enforced  by  Bureau  of  Standards,  United  States  Department  of  Com- 

merce, Washington,  D.  C. 
Standard  container  act.     Standardizes  for  interstate  commerce : 

1.  Climax  baskets :  2,  4,  and  12  quarts,  dry  measure. 

2.  Berry  boxes :  One-half  pint,  1  pint,  and  1  quart,  dry  measure. 

3.  Till  baskets  and  other  containers  for  small  fruits  and  vegetables  to  be 

of  the  capacity  of  1  quart  or  multiples  thereof. 

4.  Enforced  by  Bureau  of  Agricultural  Economics,  United  States  Depart- 

ment of  Agriculture,  Washington,  D.  C. 
Net  weight  amendment  to  section  S  of  food  and  drugs  act 

1.  Provides  for  a  statement  of  the  quantity  of  the  contents,  in  the  case  of 

foods  if  in  package  form,  in  terms  of  weight,  measure,  or  numerical 
count. 

2.  Enforced  by  the  Bureau  of  Chemistry,  United  States  Department  of 

Agriculture,  Washington,  D.  C. 
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rp  HIS  BULLETIN  is  issued  to  give  specific  in  form  a- 
■*■    tion   on    the    various    diseases   which   occur   on 
stone  fruits  during  marketing. 

It  has  become  of  increasing  interest  to  growers, 
shippers,  carriers,  and  receivers  of  stone  fruits  to 
know  the  names  and  the  causes  of  these  diseases, 
how  they  behave  in  transit  or  storage,  and  how  they 
can  be  controlled. 

This  bulletin  gives  most  attention  to  the  market 
phases  of  the  disease  problem,  but  field  phases  are 
considered  when  reference  to  them  helps  to  explain 
conditions  which  may  arise  during  the  marketing 
process. 

It  is  based  partly  on  publications  of  State  and  Fed- 
eral investigators  and  partly  on  information  gained 
by  six  years  of  inspection  at  terminal  markets  by  the 
Food  Products  Inspection  Service  of  the  Bureau  of 
Agricultural  Economics,  United  States  Department 
of  Agriculture.  One  of  the  features  of  this  service  is 
to  show  on  the  inspection  certificate  the  name  of  the 
disease  that  occurs  in  the  car  or  storage  lot.  With 
the  name  known  the  principal  facts  regarding  the 
disease  from  the  market  standpoint  can  be  found  in 
this  bulletin. 


Washington,  D.  C.  Issued  September,  1924 
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ALTERNARIA  ROT  OF   CHERRIES 

Cause. — A  fungus  (Alternaiia  sp.). 

Fruits  affected. — Alternaria  rot  occurs  on  both  sweet  and  sour 
cherries,  but  has  not  been  seen  on  other  stone  fruits. 

Geographic  distribution  and  varieties  affected. — The  disease  has 
been  found  on  sweet  cherries  as  follows:  On  Bing  from  Yakima  and 
Wenatchee,  Wash.;  on  Lambert  from  Emmett,  Idaho;  on  Windsor 
from  northern  Michigan.  Varieties  of  sour  cherries  which  some- 
times show  the  disease  are  Montmorency  and  Early  Richmond,  both 
from  southern  Michigan. 

Description  of  the  disease. — The  rot  on  the  sweet  cherry  occurs 
as  a  firm,  brown,  decayed  spot  in  the  shape  of  a  cone  with  its  apex 
extending  inward  from  the  skin  toward  the  pit.  This  brown  mass 
is  made  up  of  dead  tissue,  interpenetrated  and  apparently  held  to- 
Bether  by  the  hing0U8  threads.  It  is  much  firmer  than  the  surround- 
eafthy  tissue,  so  that  if  the  skin  is  carefully  removed  the 
Effected  tissue  underneath  can  often  be  lifted  out  intact.  The  skin 
which  overlies  the  affected  area  is  covered  with  an  olive-green  growth 
of  >pore-bearing  threads;  sometimes  this  spore-bearing  layer  is 
hidden  under  a  growth  of  threads  whirl)  are  white  and  fluffy. 

Tin-  symptom!  on  the  sour  cherry  are  quite  different.     The  only 

similarity  LB  the  olive-green  layer  of  spOruiating  mycelium  growing 

on  the  epidermis,  and  even  this  soon  becomes  soaked  with  juice  and 

black  and  matted.     Iu  the  early  stages  of  the  disease  there  is 

apparently  so  Little  penetration  of  the  fungus  below  the  epidermis 

that  the  whole  surface  of  a  cherry  may  he  covered  with  the  olive- 

►wth  before  the  flesh  is  decayed  near  the  pit.    When  the 

decai  does  take  place  it  i-  light  brown  and  not  nearly  as  firm 

it  in  tnesweel  cherry.    No  fluffy  growth  of  die  fungus  has  been 

ed  on  sour  cherries.     In  general,  the  disease  on  sour  cherries  is 
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characterized  by  a  decayed  epidermis  covered  with  a  black  water- 
soaked  mat  of  spore-bearing  fungous  threads.  The  stems  of  affected 
cherries  (both  sweet  and  sour  varieties)  are  nearly  always  dead  and 
often  contain  molds  of  various  kinds,  particularly  those  which  are 
known  to  attack  only  dead  tissue. 

Nothing  is  known  as  to  where  Alternaria  rot  originates  or  how  it 
is  affected  by  conditions  in  transit.  Losses  caused  by  it  are  usually 
small,  though  a  few  carloads  of  sweet  cherries  have  been  seen  in  which 
the  damage  amounted  to  25  per  cent. 

BACTERIAL  SPOT  OF  PEACHES,  APRICOTS,  NECTARINES,  AND  PLUMS 

Cause. — A  bacterium  (Bacterium  pruni). 

Fruits  affected. — Bacterial  spot  is  an  orchard  disease  which  affects 
fruits,  twigs,  and  leaves  of  the  peach,  apricot,  nectarine,  and  plum. 
On  all  of  these  it  causes  most  damage  by  its  attack  on  the  leaves,  but 
often  blemishes  the  fruit  so  badly  that  the  market  value  of  the  crop 
is  greatly  reduced. 

Geographic  distribution  and  varieties  affected. — This  disease  lias 
been  reported  from  practically  the  whole  of  the  eastern  United 
States.  It  is  usually  more  serious  in  southern  fruit-growing  sections, 
but  is  sometimes  seen  as  far  north  as  Nebraska,  Michigan,  and  New 
York.  All  varieties  of  peaches  are  susceptible  to  its  attack,  though 
of  the  more  important  commercial  varieties  J.  H.  Hale,  Elberta, 
Carman,  Sneed,  and  Champion  generally  suffer  more  damage  than 
do  Hiley,  Belle,  Early  Crawford,  and  Sa'lwey.  The  varieties  of  apri- 
cots most  severely  affected  are  Royal,  Sweet  Russian,  Peach,  and 
Breda ;  of  nectarines,  New  White,  Stanwick,  and  Victoria.  Ameri- 
can varieties  of  plums  are  rarely  attacked,  while  the  Japanese  varie- 
ties, especially  Abundance  and  Burbank,  often  show  serious  injury. 

Description  of  the  disease. — Symptoms  of  the  disease  are  about 
the  same  on  all  varieties  of  stone  fruits,  the  chief  difference  being 
that  they  are  more  pronounced  on  some  than  on  others.  Spots  on  the 
leaves  show  first  as  small,  nearly  transparent,  water-soaked  areas, 
which  later  turn  dark,  become  dry  and  brittle,  and  finally  fall  out, 
producing  the  shot-hole  appearance,  which  has  given  rise  to  one  of 
the  names  applied  to  this  disease.  (Fig.  1.)  Spots  on  the  twigs 
appear  in  their  final  stage  as  slightly  sunken  purplish  black  to  black 
areas,  half  an  inch  to  2  inches  in  length,  and  extending  half  to  two- 
thirds  the  way  around  the  twig. 

On  the  fruit  the  disease  shows  first  as  small,  very  slightly  discol- 
ored spots,  which  later  enlarge  and  grow  darker.  As  the  disease 
progresses  affected  tissues  dry  out  and  crack,  the  cracks  becoming  so 
marked  in  later  stages,  when  they  deepen  and  run  together,  that  they 
constitute  a  serious  blemish  and  sometimes  render  the  fruit  unmar- 
ketable. On  peaches  and  nectarines,  where  the  cracking  is  more 
severe,  it  is  frequently  followed  by  infection  with  blue-mold  and 
other  decay  fungi.  In  the  relatively  few  cases  of  the  disease  which 
have  been  found  on  the  market  both  of  these  effects — cracking,  with 
decay  following — have  been  seen. 

Control. — Field  experiments  in  southern  peach  orchards  indicate 
that  the  disease  can  be  held  in  check  there  by  proper  pruning,  culti- 
vation, and  fertilization,  all  of  these  being  practices  which  keep  the 
trees  vigorous  and  healthy.     Fertilization,  especially  with  nitrate  of 
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I  soda,  has  given  better  results  than  either  pruning  or  cultivation  prac- 
I   ticed  alone.     Spraying  has  very  little  effect  on  the  disease.1 


BLUE-MOLD  ROT  OF  CHERRIES  AND  PEACHES 

Cause. — A  fungus  (PeniciUvum  sp.). 

Description  and  fruits  affected. — Blue-mold  rot  is  rarely  found  on 
stone  fruits  in  the  orchard,  but  sometimes  damages  them  severely  in 
transit.  On  all  of  them  it  is  characterized  by  the  usual  scanty 
growth  of  mold,  white  at  first  and  turning  bluish  green  later,  which 
grows  along  the  edges  of  cracks  in  the  rotten  spots  or  generally  over 
the  surface  of  such  spots;  also  by  a  slight  browning  of  affected  tissues 
and  by  a  soft,  more  or  less  watery  condition,  which  in  peaches  is  very 
much  like  that  produced  in  apples.     (Fig.  2.) 

The  rot  is  more  common  on  cherries  than  on  any  other  stone  fruit, 
although    it    occasionally   appears   in   rather  high   percentages   on 


Fie.  1. — Bacterial  spot  of  peach 

ies  from  California  and  the  Northwest.     It  is  extremely  rare  on 
lies  from  other  sections. 
The  fungus  is  quite  common  in  nature  on  dead  or  decaying  material 
<  f   various   kinds,    producing  there  immense  numbers  of   spores — 
minute  bodies  which  serve  the  purpose  of  seeds  and  are  the  chief 
means  by  which  the  fundus  is  spread.     When  carried  by  wind,  in- 
or  other  agencies,  they  lodge  on  all  plant  parts  above  ground 
throughout  the  orchard,  many  of  them,  of  course,  on  the  fruit.     If 
conditions  are  favorable  they  may  cause  decay  at  once,  though  usu- 
ally such  conditions  do  not  exist  until  the  fruit  is  packed  and  on  the 
way  to  marl 
Spores.     With  spores  present  on  the  fruit,  conditions  that  lead  to 
.  cither  in  the  field  or  in  transit,  are  as  follows:  Water  on  the 
fruit  surface,  without   which  the  spores  can  not  germinate;  skin 

farther  information  on  thin  •object,  548,  Control  of 

Teacb  Bacterial  Spot  in  Southern  Orchards,  bj  .f.  \v.  Bob 
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breaks,  which  furnish  easy  entrances  for  the  fungous  threads  pro- 
duced by  this  germination;  and  temperatures  of  50°  F.  or  above, 
without  which  spore  germination  and  growth  and  penetration  by  the 
threads  takes  place  very  slowly,  if  at  all.  After  penetration  has 
occurred,  temperature  is  of  less  significance,  since  the  threads  can 
then  continue  to  grow  and  cause  decay  even  though  the  temperature 
is  lowered  to  40°  F.     Growth  is  not  entirely  checked  at  32°  F. 

Relation  to  orchard  conditions. — In  the  orchard  during  the  grow- 
ing season,  although  temperatures  are  rarely  unfavorable  for  the  rot, 
moisture  may  be  lacking,  and  skin  breaks  are  almost  sure  to  be 
absent  unless  the  fruit  is  injured  by  insects  or  wind  and  hail.  The 
fruit  is  immature  and  not  susceptible  to  attack  by  any  of  the  ordi- 
nary decay  fungi  until  late  in  the  season.  For  these  reasons,  there- 
fore, blue-mold  rot  does  not  often  occur  in  the  orchard. 


Fig.  2. — Blue-mold  rot  of  plum  and  peach 

Relation  to  conditions  in  transit. — Conditions  in  transit  may  be 
and  often  are  distinctly  favorable  to  the  spread  of  the  disease. 
Careless  handling  prior  to  loading  or  rough  handling  of  the  car  in 
transit  causes  numerous  skin  breaks;  rain  or  heavy  dews  at  picking 
time  or  a  moist  atmosphere  in  the  car  causes  the  fruit  surface  to  be 
moist  when  loaded  or  to  become  so  soon  afterward ;  the  temperature 
may  be  high  at  first — above  50°  F.  at  lowest — due  to  the  loading  of 
warm  fruit  and  to  delayed  or  inadequate  icing.  As  a  result,  the  few 
spots  of  decay  already  present  develop  further  and  new  ones  are 
started  where  injuries  occur.  Throughout  the  transit  period  temper- 
atures considerably  below  50°  F. — between  40°  and  45°  F. — are  neces- 
sary if  heavy  losses  are  to  be  prevented.  These  temperatures  can  be 
obtained  only  by  the  most  careful  attention  to  icing.  The  fruit  can 
be  cooled  more  quickly  and  kept  cooler  throughout  the  transit  period 
by  installing  shitted  false  floors  before  loading,  by  stowing  the  load 
in  such  a  way  as  to  allow  free  circulation  of  air,  and  by  salting  the 
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ice.  If  such  methods  are  used,  it  is  well  to  install  solid  bulkheads  to 
prevent  freezing  near  the  bunkers. 

EveD  under  these  conditions  the  top  of  the  load  may  be  5  to  10 
degrees  warmer  than  the  bottom,  a  difference  which  is  also  found  in 
cars  with  only  the  ordinary  equipment.  AVith  false  floors  and  salted 
ice  the  load  cools  so  quickly  that  no  part  of  it  stays  long  at  a  tem- 
perature favorable  to  blue-mold  rot;  without  them  cooling  goes  on 
more  slowly  and  the  rot  may  get  a  start,  not  only  at  the  top  but 
lower  down  in  the  load,  and  may  reach  serious  proportions  by  the 
time  the  car  arrives  at  destination.  Delay  in  transit  increases  the 
damage,  because  it  gives  the  fungus  a  longer  time  in  which  to  work. 

Control. — Control  of  blue-mold  rot  depends  on  careful  handling 
prior  to  loading  and  in  transit,  on  prompt  loading,  on  the  proper 
-towing  of  the  load,  on  as  rapid  cooling  as  possible  to  temperatures 
below  50  I'.,  on  the  maintenance  of  such  temperatures  throughout 
the  transit  period,  and  on  the  prompt  movement  of  the  car.  Who- 
ever fails  to  provide  his  share  of  these  conditions  in  the  fullest  meas- 
ure possible  is,  to  the  extent  of  his  failure,  responsible  for  loss  from 
blue-mold   rot. 

BROWN-ROT    OF    PEACHES,   PLUMS,   APRICOTS,   AND    CHERRIES 

Cause. — A  fungus  (Sclerotinia  cinerea). 

Fruits  affected. — Brown-rot  is  a  disease  primarily  of  stone  fruits — 
peach,  prune,  plum,  apricot,  and  cherry — although  it  sometimes 
occurs  on  pome  fruits — apple,  pear,  and  quince.  It  will  be  con- 
sidered here  only  in  reference  to  stone  fruits. 

Place  of  origin. — Brown-rot  originates  in  the  orchard,  but  may 
damage  at  any  stage  of  the  marketing  process  or  even  after 
the  fruit  reaches  the  consumer.  In  the  orchard  it  occurs  on  blos- 
som-, fruits,  twigs,  and  limbs,  the  completeness  of  the  attack  de- 
pending  to  a  considerable  degree  on  which  fruit  is  affected  and  on 
temperature  and  moisture  conditions. 

Spores. — The  fungus  which  causes  brown-rot  winter-  over  in 
•  -1  twig-  and  limbs  and  in  dried-up  rotten  fruits  (mummies)  ; 
during  wet  weather  in  the  growing  season  it  produces,  mainly  on  the 
mummies,  immense  numbers  of  spores,  minute  bodies  which  are 
distributed  by  wind,  insects,  or  other  agencies.  The  spores 
find  lodgment  everywhere,  but  are  of  greatest  importance  on  the 
bruits,  which  are  very  susceptible  to  attack  by  the  fungous  threads 
produced  when  the  spores  germinate. 

Spore  germination. — Spore  germination  will  not  go  on  very  rap- 
idly unless  the  temperature  is  moderately  high — 50°  F.  or  above — 
and  i  present  on  the  surface  witn  which  the  spores  are 

iu  contact  Growth  of  the  fungous  threads  is  best  only  when  the 
temperature  ifl  fairly  high.  Hence  the  development  and  spread  of 
tin-  d  !,   the  orchard,  particularly  on  the   fruit,  are  closely 

iated  with  warm  wet  weather,  although  with  high  temperature 
a  prolonged  drizzly  spell  or  i  of  cloudy  days  with  rrequenl 

■bowers  u  more  dangerous  than  a  heavy  rain  followed  by  clearing. 
Bui  miner  temperatures  in  any  peach  section  arc  usually 

much  above  the  minimum  required  for  the  development  of  brown- 
the  chief  (ktermining  factor  in  all  section-  i-  moisture.    It  thus 
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comes  about  very  naturally  that  the  rot  is  most  prevalent  and  most 
destructive  in  southern  peach-growing  sections,  considerably  less  so 
in  sections  farther  north  except  during  rainy  weather,  and  almost 
negligible  in  the  more  arid  portions  of  the  West  and  Northwest. 

Effect  of  maturity  and  fertilizers. — Immature  fruits  are  rarely 
attacked  in  the  field,  but  may  sometimes  suffer  from  the  rot  in 
transit.  Ripe  fruits  are  much  more  susceptible  both  in  the  field  and 
in  transit.  Fruit  produced  on  trees  heavily  fertilized  with  nitrate 
of  soda  or  barnyard  manure  often  shows  increased  susceptibility 
to  the  rot,  especially  if  the  application  of  fertilizer  is  made  in  a  wet 
season  on  soil  already  rich.  Such  treatment  produces  peaches  that 
are  coarse  in  texture  and  sappy,  a  condition  which  seems  to  make  the 
fruit  open  to  attack  by  the  brown-rot  fungus. 

Effect  of  skin  breaks. — Breaks  in  the  skin  due  to  careless  handling, 
to  wind  and  hail,  to  insect  injury,  or  to  the  cracking  that  often 
accompanies  scab  all  tend  greatly  to  increase  infection  (the  begin- 
ning of  rot  at  new  places).  In  fact,  without  skin  breaks  there  is 
little  danger  of  infection,  except  under  conditions  of  moisture  and 
temperature  which  are  favorable  to  the  growth  of  the  fungus,  as, 
for  example,  in  the  upper  layers  of  a  carload  which  becomes  too 
warm  in  transit  (see  after  side  heading  "Control  in  transit")  and 
remains  so  for  12  to  24  hours  or  more.  Under  such  conditions  the 
fungus  is  apparently  able  to  penetrate  the  uninjured  skin  of  the 
fruit. 

Chief  among  insects  associated  with  brown-rot  or  concerned  in  the 
distribution  of  brown-rot  spores  is  the  plum  curculio,  the  eggs  of 
which  on  hatching  produce  the  worms  so  often  found  in  stone  fruits. 
When  worm  and  rot  occur  in  the  same  fruit,  infection  probably  took 
place  at  the  egg-laying  puncture  through  spores  carried  either  by 
the  insect  or  by  the  wind.  When  the  rot  occurs  alone,  infection  may 
have  taken  place  at  a  curculio  feeding  puncture,  or  some  other  skin 
break,  or  directly  through  the  otherwise  sound,  undamaged  skin.  In 
the  Northwest,  stone  fruits  grown  west  of  the  Cascade  Mountains 
sometimes  become  infected  with  the  rot  at  injuries  made  by  the 
syneta  leaf -beetle. 

Description  of  the  disease. — The  disease  on  the  fruit  appears  at 
first  as  small  circular  brown  spots,  which  under  conditions  favor- 
able to  infection  (at  temperatures  of  60°  to  80°  F.)  may  enlarge  so 
rapidly  as  to  bring  about  complete  decay  in  24  to  48  hours.  The 
spots  at  no  stage  are  sunken,  and  the  flesh  remains  firm.  In  late 
stages  the  skin  turns  dark  brown  or  even  black.  The  fungus  grows 
at  first  entirely  within  the  fruit,  but  finally  breaks  through  the  skin, 
forming  small  gray  spore-bearing  tufts,  which  may  be  scattered  here 
and  there  over  the  rotten  spot  or  may  become  so  numerous  and  so 
crowded  together  as  to  give  the  whole  spot  a  grayish  appearance. 
(Fig.  3.)  The  new  crop  of  spores  is  able  to  start  the  disease  again 
on  other  fruits.  These  within  a  few  days  will  develop  another  crop 
that  can  spread  the  disease  still  further,  the  process  being  limited 
only  by  weather  and  the  length  of  life  of  the  fruit. 

Geographic  distribution  and  losses. — In  the  Eastern  and  Southern 
States  brown-rot  occurs  on  all  stone  fruits;  in  California  chiefly  on 
apricots;  in  the  humid  sections  of  Washington  and  Oregon  on  all 
stone  fruits,  though  only  rarely  on  apricots  and  peaches.    Of  1,614 
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cars  of  peaches  from  24  States  examined  in  1919  by  Federal  in- 
spectors. 1,149  showed  brown-rot  to  the  extent  of  about  20  per  cent, 
or  an  average  for  the  total  of  about  14  per  cent.  The  average  in 
615  cars  from  Georgia  was  nearly  25  per  cent,  in  67  from  Arkansas 
10  per  cent,  and  in  41  from  New  York  10  per  cent.  The  average  loss 
in  597  cars  from  Georgia  in  1920  was  17  per  cent  and  in  677  cars  in 
1921  11  per  cent. 

Control  in  the  orchard. — Brown-rot  in  the  orchard  can  be  con- 
trolled by  a  combination  spray  of  self-boiled  lime-sulphur  (for  the 
fungus)  and  arsenate  of  lead  (for  the  curculio),  though  if  rainy 
weather  prevails  late  in  the  season,  especially  at  picking  time,  the 
rot  will  develop  and  spread  to  some  extent  in  spite  of  even  the  best 
of  spraying.2 

Relation  to  weather. — Growers  and  shippers  find  that  they  fre- 
quently get  a  different  outcome  for  the  same  methods  of  picking  and 
packing  the  same  variety  and  what  seem  to  be  the  same  conditions 
in  transit.    If  the  identity  in  treatment  really  exists,  the  difference 


Ik;.  3. — Brown-rot  of  peach 

in  final  condition  is  almost  entirely  a  matter  of  weather  at  shipping 
point.    It  may  occasionally  be  due  to  differences  in  maturity. 

Effect  of  wet  weather. — Brown-rot  occurs  in  practically  all  peach 
orchards  of  the  southern  and  eastern  United  States,  but  much  more 
commonly  in  wet  than  in  dry  weather.  No  particular  point  need  be 
made  of  temperature,  since  in  the  regions  named,  as  already  stated,  it 
■  rarely  a  limiting  factor  at  peach-picking  time.  In  brown-rot  terri- 
tory, if  wet  weather  prevails  when  the  crop  is  harvested  the  disease 
and  the  spores  of  the  fungus  will  lie  abundant  in  the  orchard.  Con- 
sequently some  fruits  which  show  small  rotten  spots  are  likely  to  be 
overlooked  by  the  packers:  or  fruit  may  be  packed  in  which  decay 
(infection)  exists,  but  not  at  such  a  stage  that  it  is  visible  as  discof- 
ked  spots;  or,  U  I  third  possibility,  fruit  is  packed  on  which  spores 

further  Information  on  orchard  control  moamiren,  see  the-  following  publications : 
Bui.  Mn.  Spraying  r. -aches  for  the  Control  of  Brown-Rot,  Scab,  and    Curculio, 
by  U     M    EkOtl  and  A.  L.  guaintance. 

N     V    Cornell   Akt.   Kxp.   St».   Cir.   26,   Peach  Canker*  and  Their  Treatment,   by   H.   A. 

•  •ontrolllnp  the  Cnradta,  Browft-Bot,  :«nd  Scab  in  the  Peach 
Belt  of  I  ,  O.  I.  Snapp.  W.  r    Turner,  and  J.  W.  Bd 

-,S.S°— 24 2 
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have  lodged  despite  the  best  efforts  of  the  grower,  but  have  not  yet 
caused  infection.  If  conditions  in  transit  are  favorable  for  infection, 
the  rotten  spots  already  present  (whether  visible  or  not)  will  en- 
large, new  ones  will  be  formed  by  the  germination  of  spores  lodged 
on  the  fruit,  and  the  load  will  arrive  at  destination  showing  much 
decay. 

If  the  weather  is  dry  at  picking  time  brown-rot  spores  will  be 
scarce,  and  there  will  be  little  or  no  infection,  either  visible  or  in- 
visible, on  the  fruit.  Consequently  the  chances  are  good  that  very  lit- 
tle decay  will  develop  in  transit  even  under  conditions  which  might 
allow  much  of  it  if  the  fruit  had  been  picked  during  wet  weather. 
This  does  not  mean  that  peaches  from  brown-rot  territory  if  har- 
vested in  wet  weather  are  bound  to  rot  in  transit  under  good  condi- 
tions. Bather,  it  means  that  too  often  the  conditions  provided  are 
not  the  best  and  are  not  really  adequate  to  hold  brown-rot  in  check 
on  fruit  picked  in  wet  weather  and  infected  with  this  disease. 

Control  in  transit. — In  transit  there  is  usually  moisture  enough 
present  for  spore  germination.  Development  and  spread  of  the  rot 
in  transit  therefore  depend  mainly  on  temperature.  The  spread  of 
brown-rot — that  is,  the  beginning  of  the  rot  at  new  places — is  almost 
entirely  prevented  by  temperatures  below  50°  F.  The  development 
of  rot  already  present  is  checked  somewhat  at  50°  and  to  a  still 
greater  extent  the  lower  the  temperature  goes,  but  is  able  to  make 
some  progress  even  at  32°  F.  The  upper  limit  of  safety,  the  tempera- 
ture that  will  prevent  serious  loss  during  the  ordinary  transit  time, 
is  about  45°. 

Loading  hot  fruit  and  delay  in  transit. — If  fruit  is  loaded  hot,  say, 
with  a  temperature  of  80°  or  90°  F.  (or  even  higher,  as  sometimes 
happens),  it  may  take  24  to  48  hours  to  cool  below  50°  F.,  even 
though  well  refrigerated.  Such  a  delay  in  cooling  and  similar  de- 
lays due  to  belated  or  otherwise  faulty  icing  of  the  car  give  time  for 
old  spots  to  enlarge  or  new  ones  to  get  started  and  are  responsible 
for  much  of  the  loss  brought  about  in  refrigerator  cars  by  this  dis- 
ease. Transit  delays  increase  the  loss,  for  by  giving  the  brown-rot 
fungus  a  longer  time  in  which  to  work  they  either  aggravate  condi- 
tions that  already  exist  or  cause  others  which  would  not  have  arisen 
if  the  car  had  moved  on  time. 

Relation  between  brown-rot  and  car  temperature. — Brown-rot  is 
practically  always  worse  at  the  top  of  the  load  than  at  the  bottom. 
The  temperature  at  the  top  is  usually  higher,  often  5  to  10  degrees 
and  occasionally  20  degrees  higher.  It  is  evident,  therefore,  that  the 
higher  temperature  at  the  top  causes  the  rot  to  develop  more  rapidly 
and  that  the  lower  temperature  at  the  bottom  holds  the  rot  in 
check.  This  difference  in  temperature  between  the  top  and  the 
bottom  is  found,  however,  in  both  well-iced  and  poorly  iced  ship- 
ments. When  the  difference  is  small  it  should  be  considered  merely 
the  result  of  the  way  in  which  cooling  takes  place  in  refrigerator 
cars.  When  large  it  may  mean  any  one  or  a  combination  of  the  fol- 
lowing: (1)  A  poorly  constructed  car,  (2)  a  car  in  need  of  repair, 
(3)  poor  transit  icing,  and  (4)  improper  stowing  of  the  load.  It 
occurs  even  when  special  provisions  are  made  to  hasten  cooling  by 
the  use  of  salted  ice  and  slatted  false  floors.  But  under  such  con- 
ditions the  spread  between  the  top  and  the  bottom  temperatures  is 
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cut  down,  and  the  whole  load  is  cooled  so  rapidly  that  no  part  of  it 
remains  long  at  a  temperature  favorable  to  the  disease. 

Moisture  and  skin  breaks  in  transit. — Next  to  temperature  there 
are  two  other  conditions — moisture  and  skin  breaks — that  are  of 
importance  in  transit.  Moisture,  however,  is  practically  always  pres- 
ent, either  because  of  rain  or  heavy  dew  at  picking  time  or  more  often 
as  a  result  of  condensation  on  the  fruit  due  to  a  moist  atmosphere 
in  the  car  and  fluctuations  in  car  temperature.  Skin  breaks  result 
from  careless  handling  prior  to  loading,  or  in  transit,  or  from  shift- 
ing and  breakage  due  to  improper  stowing  of  the  load.3 

BRUISES 

Cause. — Careless  handling  or  improper  packing. 

Causes  and  their  relation  to  rot. — Bruising  may  occur  on  all  stone 
fruits,  but  is  most  common  on  peaches.  It  may  be  caused  by  care- 
less handling  in  picking  or  packing;  by  packing  too  tightly,  too 
high,  or  too  loosely  in  the  package:  or  by  rough  handling  in  transit. 

It  the  bruising  is  only  moderate,  it  blemishes  the  fruit;  if  severe, 
it  causes  skin  breaks  that  let  in  various  decay  organisms.  Peaches 
in  particular  bruise  severely  and  are  likely  to  suffer  skin  breaks  if 
they  are  packed  so  high  in  the  container  that  force  is  necessary  to 
get  the  cover  on.     The  riper  the  peaches  the  greater  the  damage. 

Not  to  be  confused  with  rot. — Bruises  in  peaches  are  sometimes 
mistaken  for  rot.  To  distinguish  the  two  it  is  only  necessary  to 
remember  that  in  bruises  the  flesh  has  a  mottled  brown  and  white 
appearance  and  the  skin  is  not  browned,  while  in  rotten  spots  both 
skin  and  flesh  are  brown.  The  shade  of  brown  varies  somewhat  with 
the  kind  of  rot,  being  considerably  darker  for  brown-rot  than  for 
either  Rhizopus  rot  or  blue-mold  rot. 

GRAY-MOLD   ROT   OF  PEACHES 

Cause. — A  fungus  (Botrytis  civerea). 

Description  of  the  disease. — Gray-mold  rot  is  characterized  by  ;i 
light-brown  discoloration  of  the  skin  and  underlying  flesh  and  a 
rather  firm  texture  of  affected  tissues.  The  skin  around  the  margin 
ot  the  spots  slips  easily  under  pressure  from  the  finger,  somewhat 
as  in  Rhizopus  rot.  but  the  decayed  tissue  does  not  have  the  marked 
sour  odor  characteristic  of  Rhizopus  rot.  Gray-mold  rot  has  no 
definite  odor.  Rotten  spots  often  show  on  the  surface  a  scanty  white 
to  grs)  fungous  growth,  with  numerous  gray  bunches  or  chimps 
about  -i  third  <>r  a  fourth  the  size  of  a  small  pinhead  on  short 
bee  <>f  this  growth.  These  bunches  are  composed  of  spores,  the 
minute  bodies  by  means  of  which  the  fungus  is  distributed  and 
reproduced 

As  a  <li-e:ise  of  stone  fruits  gra\ -mold  rot  is  at  present  known 
only  on  |.  from  California.    Nothing  is  known  about  how  the 

disease  originates  or  how  it  is  affected  by  conditions  in  transit.     It 

i  ..;  '.,'•.•!   Information  on  1  e  following  publications : 

Tj.  S.  Hull.  ■••::i  dlin«  and  Shipping  <>r  Ktesh  Cherries  :m<i   Prunes 

tl»>  yVIUamette  Valley,  by  II.  .1.  Itnmsey. 
.Ioui  :.   p.    151    166,    L921,   Tsmporature   isolations  of  Stom-  Fruit 

■ 
in  .loin.  Agr.   Research,   v.  22,  p.  467-477.    1921,  Transportation    Rots  of  Stone  Fruits 
as  Influenced  by  Orchard  Spraying,  by  C.  Brooks,  J.  8.  Cooley,  and  l>.  r.  i Usher. 
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is  known,  however,  that  the  spores  of  gray  mold  are  fairly  common 
in  most  places  where  fruits  are  grown  and  that  the  fungus  itself 
is  able  to  develop  and  spread  in  transit  even  at  the  fairly  low  tem- 
peratures (40°  to  45°  F.)  usually  maintained  in  refrigerator  cars. 
The  development  is  slower,  of  course,  the  lower  the  temperature  is 
kept.  Much  depends  also  (1)  on  the  care  with  which  the  fruit  is 
handled  during  the  picking  and  packing  process  and  in  transit,  (2) 
on  the  manner  of  stowing  and  bracing  the  load  in  the  car,  and  (3) 
on  whether  the  car  is  kept  well  iced  during  transit. 
Losses  from  this  disease  in  shipments  of  peaches  seem  to  be  smalL 

HAIL  INJURY 

Hail  injury  consists  of  irregular,  more  or  less  sunken  spots,  which 
often  show  dried-up  fragments  of  the  skin  and  flesh  around  the  edges 
or  on  the  surface.  These  spots  differ  from  curculio  injury  in  being 
larger  and  in  showing  little  or  no  gummy  exudate  and  no  trace  of 
larval  burrows  underneath.  Because  of  the  way  in  which  they  are 
produced,  they  generally  occur  on  only  one  side  of  the  fruit,  whereas 
those  due  to  curculios  may  be  found  on  all  sides.  Injury  by  fruit 
beetles  is  sometimes  mistaken  for  injury  by  hail  or  by  curculios, 
but  can  be  distinguished  from  either  by  the  smooth  flat  layer  of 
wound  cork  shown  in  the  cavities.  Damage  by  birds  or  grasshoppers 
occurs  late  in  the  season ;  hence  is  not  likely  to  heal  over  before  the 
fruit  arrives  on  the  market.  Peaches  and  plums  injured  by  hail 
late  in  the  season  are  usually  so  severely  damaged  that  they  do  not 
reach  the  markets. 

PUSTULAR  SPOT  OF  PEACHES 

Cause. — A  fungus  (Coryneum  beijerinckii). 

Geographic  distribution  and  fruits  affected. — Pustular  spot,  also 
known  as  peach-blight,  shot-hole,  brown-spot,  and  winter  blight,  is 
a  fungous  disease  which  originates  in  the  orchard.  It  occurs  rather 
commonly  on  peaches  in  California,  Colorado,  and  Utah,  and  is 
sometimes  seen  on  this  fruit  in  Michigan,  Indiana,  Ohio,  Oregon,  and 
New  York.  It  attacks  apricots  in  California,  but  not  to  any  im- 
portant extent  elsewhere,  though  it  has  been  noted  on  them  in  New 
York. 

Description  of  the  disease. — Spots  on  the  fruit  are  at  first  purplish 
red,  small,  and  distinct  from  each  other.  Later,  as  they  enlarge, 
they  show  white  centers  surrounded  by  brown  areas  one-eighth  to 
one-fourth  of  an  inch  in  diameter  (fig.  4),  which  by  further  ex- 
tension may  finally  run  together  and  form  diseased  patches  covering 
a  fourth  or  more  of  the  fruit.  Subsequent  to  this  stage,  cracks  de- 
velop in  the  diseased  areas  and  are  sometimes  followed  by  a  flow  of 
gum.  Infection  with  brown-rot  may  occur  at  the  spots,  though 
usually  the  affected  tissues  have  such  a  dry,  corky  texture  that  decay 
fungi  do  not  readily  attack  them. 

Relation  to  transit  conditions. — The  disease  is  sometimes  seen  on 
the  market  on  peaches  from  California,  Colorado,  and  Utah,  and  in 
some  seasons  is  rather  common  on  apricots  from  California.  It 
does  not  spread  in  transit,  but  probably  develops  to  some  extent; 
that  is,  spots  present  at  loading  time  probably  enlarge  slowly  during 
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the  transit  period.  The  degree  of  enlargement  will  depend  on  the 
h  of  time  required  in  transit  and  on  the  car  temperature  during 
this  time.  It  will  be  less  if  the  transit  time  is  short  and  the  tem- 
perature fairly  low — i5°  to  50°  F. — than  if  the  temperature  is  above 
50°  F.  and  the  transit  time  long — 7  to  10  days. 

Control. — Under  ordinary  conditions  the  disease  can  be  controlled 
in  the  orchard  by  spraying  with  5-5-50  Bordeaux  mixture  as  soon 
as  the  leaves  are  off  in  the  fall,  or  even  before  all  of  them  are  gone. 
When  infection  is  common  and  severe,  because  of  warm,  rainy 
weather,  it  may  be  necessary  to  spray  again  in  the  spring,  about  a 
month  ahead  of  blossoming  time.4 


Fi<;.  4. — Pustular  spot  of  peach 
RHIZOPUS  ROT 

Cause. —  A  fungus  (Rhizopus  nigricans). 

Description  of  the  fungus. — The  fungus  Rhizopus,  sometimes 
known  as  whiskers,  has  a  wide  distribution  in  nature  and  attacks 
practically  all  kinds  of  fruit,  though  it  is  not  known  to  occur  on 
citrus  fruit-  and  cranberries.  Under  ordinary  conditions  of  moisture 
and  temperature  it  is  characterized  by  a  heavy  growth  of  long, 
ir  coarse  white  threads  and  small  spherical  heads,  which  are 
white  and  glistening  when  first  formed  but  later  become  black  and 
dull :  in  dry,  cool  air  only  a  scanty  growth  is  produced,  and  the  heads 
show  us  dense  gray  or  black  masses  close  against  the  fruit. 

Description  of  the  rot. — Khizopus  rot  in  peaches  shows  affected  tis- 
sues rather  light  brown  in  color  and  by  the  time  the  peach  is  well 
decayed  adition  of  the  flesh.    At  this  stage  the  character- 

istic white  growth  and  black  spherical  heads  appear,  which  are 
easily  from   tin    grayish  spore-bearing  tufts  of  the 

ii -n.t    fungus  (fig.  5).     In    Khizopus  rot  the  skin  slips  easily 

*  I"'>r  furth.  r  information  on  this  subject,  see  tho  following  publications: 
•    Bui.  191.  California  Peach  Blight,  by  i:.  BJ.  Smith. 
st.M.  Bnl  106,  Spraying-  for  Peaa  Frail   Spot  by  A.  B.  Cordley  :imi 

:hhI   Hort   Rpt.,   IHwases  of  Drupaceous   Fruit* 

it    an. I    It  ii 
Manual  <>t  by   I.    It    He  lor  nnd   II.   H.   Whetzel. 
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from  the  diseased  flesh,  while  in  brown-rot  the  skin  clings  tightly 
to  it. 

In  apricots,  Rhizopus  rot  has  much  the  same  symptoms  as  in 
peaches.  In  plums,  prunes,  and  cherries  a  soft,  leaky  condition  ap- 
pears that  may  or  may  not  be  accompanied  by  slight  browning.  In 
all  of  these  fruits  a  strongly  acid  odor  is  usually  noticeable  when 
the  rot  becomes  well  advanced. 

Spores. — In  early  stages  of  Rhizopus  rot  the  fungus  is  entirely 
within  the  fruit;  later  on  it  grows  to  the  outside,  producing  the 
coarse  white  growth  and  spherical  heads  already  mentioned.  These 
heads  when  they  turn  black  contain  minute  bodies  called  spores, 
which,  because  of  their  relation  to  the  propagation  of  the  fungus, 
are  of  direct  practical  significance  in  the  growing  and  handling  of 
fruit.  Being  small  and  light,  they  are  easily  carried  by  the  wind,  by 
rain,  by  insects,  and  by  other  agencies,  and  are  therefore  common, 
no  matter  what  precautions  the  grower  may  take,  on  the  soil  surface 


Fig.  5. — Rhizopus  rot  of  peach 

and  on  all  plant  parts  above  ground  in  berry  fields,  vineyards,  and 
orchards.  They  are  of  most  importance  on  the  surfaces  of  fruits, 
for  the  reason  that  under  favorable  conditions  of  moisture  and  tem- 
perature they  germinate,  producing  fine  fungous  threads  which  enter 
the  fruit  and  cause  decay.  When  fruits  lie  near  each  other  or  touch, 
or  when  they  touch  the  ground,  the  rot  may  be  spread  merely  by 
the  growth  of  the  fungous  threads,  though  even  here  the  original 
source  of  the  threads  was  a  spore  or  spores. 

Mainly  a  transit  disease. — In  warm  wet  weather  Rhizopus  rot  is 
occasionally  found  on  mashed  or  overripe  peaches  and  other  fruits 
in  the  orchard  or  around  the  packing  house,  but  such  occurrence 
gives  no  warrant  for  calling  the  rot  a  field  disease;  it  is  too  unusual, 
too  much  dependent  on  special  conditions.  Most  of  the  damage  from 
this  rot  takes  place  in  transit  and  storage,  though  the  occurrence  of 
such  damage  is  no  proof  that  the  fruit  was  generally  diseased  when 
it  left  the  packing  house.    There  may  have  been  a  few  slightly  rotted 
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fruits  in  the  package  and  a  few  so  recently  or  so  slightly  infected 
that  they  showed  no  discoloration  or  marked  softening;  but  the  more 
plausible  assumption  is  that  despite  the  best  efforts  of  the  grower  the 
fruit  bore  on  its  surface  Rhizopus  spores,  which,  because  of  con- 
ditions in  storage  or  in  transit  favorable  for  spore  germination  and 
for  the  growth  of  the  fungous  threads,  started  the  rot  at  new  places 
alter  the  load  went  into  the  car  or  the  storage  room.  Such  favorable 
conditions  would,  of  course,  hasten  the  growth  of  the  mold  in  fruits 
already  attacked  and  promote  its  further  spread  to  others  lying 
near  or  touching  them. 

Relation  to  conditions  in  transit. — The  development  and  spread  of 
Rhizopus  rot  is  greatly  favored  by  water  on  the  fruit  surface  and  a 
way  of  entrance  through  the  skin.  Water  may  be  present  on  fruit 
picked  and  loaded  during  times  of  rain  or  heavy  dew  or  it  may  con- 
dense there  because  of  a  moist  atmosphere  in  the  storage  room  or 
car  and  fluctuations  in  the  car  or  storage- room  temperature.  A  way 
of  entrance  for  the  threads  produced  when  spores  germinate  may  be 
supplied  by  injuries  resulting  from  careless  handling  prior  to  load- 
r  in  transit  or  from  shifting  and  breakage  due  to  improper 
stowing  of  the  load.  While  there  may  be  some  danger  of  loss  from 
Rhizopus  rot  when  injuries  are  few,  it  can  not  be  too  often  emphasized 
that  tin'  danger  is  much  greater  when  they  are  many.  A  product 
which  has  suffered  from  careless  handling  of  any  sort  is  much  more 
liable  to  attack  not  only  iu  transit  but  after  arrival  on  the  market 
than  one  which  lias  been  carefully  handled  at  every  step. 

Importance  of  temperature. — The  danger  of  attack  by  the  Rhizo- 
pus fungus  in  transit  is  greatly  increased  by  the  presence  of  skin 
breaks  and  moisture.  Whether  or  not  the  attack  takes  place  depends 
almost  entirely  on  the  temperature  at  which  the  fruit  is  held.  For 
this  rot  the  critical  temperature  or  danger  point  is  50°  F.  Two  or 
three  d< irrees  below  this  the  product  is  fairly  safe,  provided  the  cool- 
iiiLr  to  50°  F.  or  below  is  done  as  soon  as  possible  after  the  fruit  is 
Loaded  or  stored  and  the  temperature  specified  is  maintained  during 
all  of  the  transit  or  storage  period.  Experiments  with  peaches  con- 
ducted by  the  Department  of  Agriculture  have  shown  that  with  the 
usual  number  of  days  in  transit  for  most  peach  shipments,  the  Rhizo- 
pus rungus  can  produce  little  or  no  damage  at  50°  and  none  at  45°  F. 
Whether  it  <  an  make  any  start  whatever  at  45°  F.  seems  to  be  deter- 
mined mainly  by  the  maturity  of  the  fruit,  since  at  that  temperature 
it  produces  evident  rot  in  6  days  on  ripe  peaches  and  not  until  the 
end  of  12  days  on  green  ones. 

The  experiments  showed  also  that  once  the  rot  gets  started  it  will 
continue  to  develop  at  a  temperature  (45°  F.)  considerably  lower 
than  that  required  for  the  beginning  of  rot  at  new  places  (50°  F.). 
I  for  i  h-  reason  delay  in  cooling,  due  either  to  the  loading  of  warm 
fruit  or  to  failure  to  ice  cars  promptly,  is  always  risky,  as  it  gives 
opportunity  for  the  rot  to  j_rct  started  and  so  increases  the  prob- 
ability of  damage  by  it  By  giving  the  rungus  a  longer  time  in 
which  to  work  the  delay  ae/Lrr;i  \  atcs  conditions  that  already  exist 
ises  others  to  arise  which  would  not  have  arisen  if  the  car  had 
moved  on  time 

Losses.  -The  extent  of  the  damage  caused  by  thifl  rot  in  transit  is 
well  shown  by  the  Federal  inspection  reports.    In  1919,  out  of  1,644 
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cars  of  peaches  examined  (originating  in  17  States),  212  showed 
Rhizopus  rot  to  the  extent  of  about  8  per  cent,  or  an  average  of  1 
per  cent  for  the  whole  number  inspected.  In  general,  the  loss  was 
greater  in  cars  from  the  West  and  Northwest  than  in  cars  from  the 
East  and  South,  although  it  was  sometimes  considerable  even  in  cars 
from  the  South.  Cars  from  certain  States  showed  losses  as  follows: 
50  from  Colorado,  8  per  cent ;  63  from  Utah,  nearly  3  per  cent ;  8  from 
California,  20  per  cent;  29  from  Washington,  10  per  cent;  and  28 
from  Georgia,  12  per  cent. 

Effect  of  precooling. — Precooling  does  much  to  obviate  the  danger 
of  attack  by  Ehizopus  and  other  fungi,  as  is  shown  by  tests  made  in 
the  Northwest  with  prunes  and  cherries.  Cherries  precooled,  then 
held  in  an  iced  car,  showed  after  5  days  of  such  storage  2.2  per  cent 
of  decay ;  after  10  days,  6.6  per  cent ;  and  after  15  days,  9.8  per  cent. 
Similar  lots  similarly  stored,  but  not  precooled,  showed  at  the  end 
of  5,  10,  and  15  days,  respectively,  3.2,  9.2,  and  13.5  per  cent  decay. 
Results  equally  striking,  or  even  more  so,  were  obtained  with  prunes 
and  with  both  prunes  and  cherries  in  tests  which  compared  the  effect 
of  delayed  and  immediate  shipment  and  delayed  and  immediate 
precooling.5 

RUSSET  OF  PLUMS  AND  PRUNES 

Cause. — In  doubt. 

Symptoms  and  significance. — The  signs  of  this  disease  are  irregu- 
lar, rough,  russeted  spots  anywhere  on  the  surface  of  the  fruit. 
Nothing  is  known  definitely  as  to  the  cause  of  them.  They  are 
thought  to  be  due  to  the  combined  action  of  aphids,  a  surface-growing 
fungus,  and  weather  conditions,  possibly  frost. 

Russet  is  of  importance  merely  as  a  blemish. 

SCAB   OF  PEACHES 

Cause. — A  fungus  (Cladosporium  carpophilum). 

Place  of  origin. — The  fungous  disease  known  as  scab  originates  in 
the  orchard.  It  makes  a  rather  general  attack  there  on  leaves,  twigs, 
and  fruit,  but  is  of  most  importance  on  the  fruit. 

Description  of  the  disease. — On  the  leaves  scab  is  characterized  by 
brown  spots  in  which  the  tissue  dries  up  and  finally  drops  out,  leav- 
ing circular  holes.  It  is  not  an  important  leaf  disease.  On  the  young 
twigs  it  appears  as  roughly  circular  yellowish  brown  blotches  with 
a  dark-gray  to  bluish  border.  The  fungus  here  usually  affects  only 
the  outer  layer,  but  may  girdle  and  kill  the  twig.  It  winters  over  on 
the  twigs,  producing  the  minute  bodies  called  spores  which  spread 
the  disease  through  the  orchard. 

On  the  fruit  scab  occurs  as  small  circular  spots,  olive  green  to 
black  in  color,  which  affect  only  the  skin  and  a  shallow  layer  of 
flesh  underneath.  (Fig.  6.)  These  spots  may  occur  anywhere  on 
the  fruit,  but  are  usually  confined  to  the  side  that  is  uppermost  as  it 
hangs  on  the  tree.  When  infection  is  severe  the  spots  coalesce  to 
form  large  dark  sooty  areas,  and  the  fruit  becomes  dwarfed  or  mis- 
shapen owing  to  the  formation  of  a  protective  layer  of  cork  under 

6  See  footnote  3  for  a  list  of  publications  giving  further  information  on  this  subject. 
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the  diseased  area.  Cracks  may  be  formed  by  the  breaking  of  this 
protective  layer  and  a  way  opened  for  infection  by  the  brown-rot 
fungus,  by  Ehizopus,  or  by  blue  mold.  In  dry  seasons  the  disease 
U  very  light,  occurring  in  the  form  of  separate  spots  which  blemish 
the  fruit  but  do  not  greatly  affect  its  market  value.  In  wet  seasons 
it  may  become  so  serious,  owing  to  the  coalescence  of  the  spots  and 
subsequent  cracking,  that  the  whole  crop  is  unmarketable. 

Losses. — Of  the  diseases  of  the  fruit  of  the  peach,  scab  is  second 
only  to  brown-rot  in  economic  importance.  In  some  seasons  the  loss 
lor  certain  sections  has  been  estimated  at  10  per  cent  of  the  crop, 
while  for  the  whole  United  States  the  total  annual  loss  is  often  con- 
siderable. Of  1,644  cars  of  peaches  examined  in  1919  by  Federal  in- 
spectors, 166  from  12  States  of  the  East  and  South  showed  scab  to 
the  extent  of  about  15  per  cent,  or  an  average  of  about  2  per  cent  for 
the  whole  number  of  cars  examined.  No  scab  was  reported  in  ship- 
ments from  the  West  or  Northwest  or  from  Michigan  or  New  York. 
Scab  is  rare  in  the  central  portion  of  Georgia,  but  quite  prevalent  in 


'. — Scab  of  peach 


><a]]<Ml  mountain  peach  orchards  of  the  Blue  Ridge  and  the 
Allegheny  Mountain-. 

Control. — Scab  is  strictly  an  orchard  disease  and  does  not  develop 
or  -piead  in  transit  or  storage.  It  can  be  controlled  by  spraying 
with  self-boiled  lime-sulphur  or  by  dusting  with  finely  ground  sul- 
phur.8 

SPRAY  INJURY 

Cause. — Arsenate  of  lead  and  other  sprays. 

Relation  to  orchard  conditions. — The  injury  :»pi>e;irs  on  the  side 

end  of  the  fruit  :ts  dry  browned  or  blackened  areas  which 

frequently  accompanied  by  severe  cracking  of  the  akin  and  the 

•For  furth.T  information  on   ?!,  the  following  pQbUctll Umi :   V.  S.    Dept 

Agr.  Bui.  ::■.'  ab  and  Its  Control,  by  Q,  w.  Celt!  :  Farmers'  Bulletin  440. 
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underlying  flesh.  It  is  commonly  nothing  more  than  a  severe  blem- 
ish, although  on  account  of  the  cracks  it  may  open  a  way  for  the 
entrance  of  decay  fungi,  particularly  the  brown-rot  fungus. 

The  condition  here  described  most  often  is  caused  by  the  arsenate 
of  lead  solution  used  for  the  control  of  the  curculio  and  is  usually 
confined  to  orchards  where  the  solution  used  was  too  strong  or  was 
applied  in  such  a  way  as  to  drench  the  fruit.  It  may  also  be  caused 
by  making  the  application  in  bright  sunlight  during  extremely  hot 
weather. 
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MOSAIC,  leaf-roll,  spindlc-tuber,  and  related  dis- 
eases are  mainly  responsible  for  the  so-called 
degeneration  or  running  out  of  potatoes. 

Reductions  in  yield  ranging  from  15  to  70  per  cent 
or  practically  a  total  loss  in  severe  cases  may  result 
from  these  maladies. 

The  leading  commercial  Varieties  are  susceptible 
to  one  or  more  of  these  diseases,  which  occur  in  the 
important  potato-growing  sections  of  the  United 
States. 

Aphids,  or  plant  lice,  spread  these  maladies  from 
diseased  to  healthy  plants.  Consequently,  it  is  im- 
possible to  produce  or  maintain  disease-free  plants 
by  growing  healthy  stock  in  fields  adjacent  to  fields 
with  diseased  potato  plants.  The  selection  of  ap- 
parently healthy  hills  from  partly  diseased  stock 
may  result  in  diseased  progeny. 

Tubers  from  infected  plants  produce  diseased 
progeny  the  following  season.  Infected  tubers  can 
not  be  distinguished  from  healthy  tubers.  There- 
fore, it  is  unwise  to  select  tubers  for  seed  merely  on 
account  of  their  good  appearance  in  the  bin. 

Secure  practically  disease-free  potatoes  from  reli- 
able sources  for  seed.  Plant  in  fields  or  plats  isolated 
as  far  as  possible  from  diseased  fields  and  not 
cropped  with  potatoes  the  previous  season.  Try  to 
keep  such  potatoes  free  from  disease  by  careful  field 
inspection  and  by  roguing  frequently  any  abnormal 
plants  during  the  growing  season. 

Careful  field  inspection  of  plants  is  more  impor- 
tant than  any  single  procedure  for  obtaining  in- 
formation regarding  insect-borne  diseases.  At  this 
time  these  maladies  can  be  detected  and  diseased 
plants  removed,  or  if  high  percentages  of  diseased 
plants  are  found  the  stock  can  be  condemned  for 
seed  purposes. 


Washington,  D.  C.  Issued  November,  1924 
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INTRODUCTION 

RECENT  investigations  of  potato  diseases  have  resulted  in  ob- 
.  taining  considerable  information  which  will  prove  helpful 
in  the  improvement  of  this  crop.  The  evidence  at  hand  indicates 
that  seed-potato  improvement  is  very  largely  a  matter  of  disease 
control.  In  Farmers'  Bulletin  No.  1367,  "Control  of  Potato-Tuber 
Diseases,*'  the  latest  observations  on  tuber  maladies  are  presented. 
Farmers'  Bulletin  No.  1349,  "  Increasing  the  Potato  Crop  by  Spray- 
ing," presents  information  on  spraying  for  the  improvement  of  the 
crop.  In  the  following  pages  the  group  of  so-called  virus  or  de- 
feneration diseases  of  the  potato,  including  mosaic,  leaf-roll,  spin- 
dle-tuber, streak,  and  curly-dwarf,  will  be  considered  with  respect 
t«>  -vmptoms,  dissemination,  and  control.    Recent  experimental  evi- 

1  T'nless  otherwise  indicated,  the  information  in  this  bulletin  is  largely  based  upon  in- 
vestigations conducted  as  a  cooperative  project  l>etw<vn  the  Office  of  Cotton,  Truck,   and 
Crop  Disease  Investigations,  Bureau  of  Plant  Industry,  rnited  States  Department 
Mltiire,  and  the  Department  of  Plant  Pathology  of  tin-  Maine  Agricultural  Bxperi- 
ment  Station  and  <>n  in\  estimation  a  and  reports  in  the  literature  cited  in   the  following 
suit*  of  this  cooperative  investigation   as  are   included   herewith 
have  already  been  published  In  different  form,  as  follows : 

md  others.     Investigations  on  the  mosaic  disease  of  the  Irish  potato. 
7    l-    247-274.  illus.     1919. 

« and  D.  Folsom.    Transmission  of  the  mosaic  disease  of  Irish  potatoes.     In  Jour. 

Agr.  Research,  v.  19,  p.  815-888,  Illus     1920 

■■  Leaf-roll,    I  .    and    spindling-sprout  of   the    Irish    potato.      hi 

Jour.  Agr.  R<*eanh.  v.  •_•!.  p.  47-80.  illus.     1921. 

■ Transmission,  variation,  and  control  of  o-rtain  degeneration  diseases 

of  Irish  potatoes.    //.  Research,  v.  25,  p.   18   L18,  Ilia 

Infection  ami  dis-.-minat ion  experiment!  with  degeneration  diseases  of 

Irish   potatoes.     0  in    ]'xj:\.      In   .four.   Agr.  Research.   1924. 

Folsom.   D..  anH  traits.     The  lni|>ortance  and  natural  spread  of  degennat ion 

diseases  in  commercial  Maine  potato  fields.     Maine  Agr.  Exp.  Sta,  Bui.  BUI,      1924. 
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dence  on  this  group  of  diseases  shows  that  the  so-called  running  out, 
deterioration,  senility,  etc.,  of  the  potato  is  caused  very  largely, 
if  not  entirely,  by  these  virus  diseases.  Even  though  additional 
knowledge  regarding  these  diseases  is  essential  before  complete 
control  measures  can  be  recommended,  it  is  considered  desirable 
to  present  at  this  time  information  which  will  be  helpful  in  the 
production  of  better  seed  potatoes. 

The  growers  of  seed  potatoes  should  know,  among  other  things, 
that  certain  potato  maladies  are  carried  by  insects,  that  degeneration 
of  potatoes  is  largely  due  to  these  insect-borne  diseases,  that  it  is 
not  wise  to  try  to  develop  and  maintain  healthy  stock  by  planting 
it  adjacent  to  diseased  lots,  that  tubers  from  diseased  plants  propa- 
gate the  disease,  that  the  selection  of  tubers  without  field  inspection 
will  not  lead  to  the  production  of  disease-free  stock,  and  that  cer- 


Fig.  1. — Plants  of  the  Green  Mountain  variety:  (A)  Healthy  plant;  (B)  plant 
affected  with  mild  mosaic.  Mild  mosaic  is  recognized  by  distinct  mottling,  slight 
dwarfing,  wrinkling,  and  some  ruffling  of  the  leaves.  Mottling  is  produced  by 
more  or  less  irregular  light-green  areas  on  the  dark-green  leaves. 

tain  practices  of  isolation  of  seed  fields  or  plats  coupled  with  special 
field  inspection  and  the  removal  of  diseased  plants  have  been  helpful 
in  reducing  the  percentage  of  disease. 

Since  the  cause  of  these  degeneration  diseases  has  not  been  dem- 
onstrated they  are  frequently  called  virus  diseases,  the  term  virus 
including  whatever  causal  agents  may  be  found  later.  The  separate 
diseases  have  been  named  according  to  symptoms. 

MOSAIC 


APPEARANCE 

Mosaic,  so-called  on  account  of  the  mottled  foliage  it  produces, 
is  recognized  on  the  foliage  by  light-green  and  dark-green  patches 
with  more  or  less  vaguely  defined  outlines.  Three  types  of  mosaic, 
mild,  rugose,  and  leaf-rolling,  have  been  observed  on  the  potato. 

In  mild  mosaic  distinct  mottling,  slight  dwarfing,  wrinkling,  and 
some  ruffling  of  the  leaves  are  characteristic  symptoms  (figs.  1 
and  2). 
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Leaf-rolling  mosaic  resembles  mild  mosaic  in  slight  dwarfing, 
slight  ruffling,  and  wrinkling.  It  differs  from  mild  mosaic  in  the 
characteristic  rolling,  mainly  of  the  upper  leaves,  and  in  diffused 
mottling  (fig.  3). 


Fio.  2. — Leaf  from  a   mosaic  plant  of  th«>   Green    Mountain  variety. 
mottled,   wrinkled,  and  milled  leaflets 


Note  the 


tic  symptoms  are  very  distinct  dwarfing,  diffused 
mottling,  a  rugose  type  of  wrinkling,  and  a  tendency  to  show  brit- 
tlen ess,  spotting,  streaking,  and  leaf  dropping  (figs.  4  and  13). 

Mosaic  mottling  is  modified  by  climatic  conditions.  In  the  north- 
ern seed-growing  localities  it  is  usually  more  distinct  during  the 
early  part  than  the  later  part  of  the  season.     When  seasonal  condi- 
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tions,  usually  hot  and  more  or  less  dry,  continue  during  the  entire 
growing  season  in  these  northern  sections,  it  is  very  difficult  to  detect 
mosaic  mottling.  Under  such  unfavorable  conditions  mosaic  can 
be  recognized  only  in  the  types  showing  distinct  dwarfing,  ruffling, 
and  wrinkling  of  the  foliage.  However,  the  fact  that  under  un- 
favorable conditions  mottling  may  be  absent  does  not  indicate  that 
such  plants  are  free  from  the  disease,  since  experiments  with  mild- 


Fig.  3. — Leaves  showing  leaf-rolling1  mosaic  in  the  Green  Mountain  variety.  Leaf- 
rolling  mosaic  resembles  mild  mosaic  in  slight  dwarfing,  slight  ruffling,  and 
wrinkling.  It  differs  from/  mild  mosaic  in  the  characteristic  rolling,  especially  of 
the  upper  leaves,  and  in  diffused  mottling. 

mosaic  potatoes  have  demonstrated  that  such  plants  or  their  progeny 
will  show  the  mottled  symptoms  if  again  placed  under  conditions 
favorable  for  the  development  of  mottling. 

The  most  favorable  environment  for  mosaic  mottling  obtains  in 
the  cooler  localities  of  the  humid  regions,  which  are  also  very  favor- 
able for  the  best  development  of  the  potato.  Under  such  conditions 
the  inspection  and  elimination  of  mosaic  plants  can  be  accomplished 
more  effectively  than  in  the  arid  sections,  where  the  mottled  symp- 
toms usually  are  masked.  Mosaic  symptoms  are  likewise  somewhat 
varied  on  different  varieties  of  potatoes. 
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OCCURRENCE  AND  EFFECT  ON  YIELD 

Mosaic  has  been  reported  from  all  the  important  potato  sections' 
in  this  country.  Different  amounts  of  mosaic,  varying  from  a  trace 
to  100  per  cent,  have  been  observed  in  the  different  seed-producing 
local  it  ies. 

Mild  mosaic  causes  a  reduction  in  yield  frequently  amounting  to 
15  to  30  per  cent  less  than  the  product  from  an  equal  number  of 
healthy  plants  (fig.  5).  Plants  infected  with  rugose  mosaic  or  with 
the  types  of  mosaic  causing  severe  dwarfing  very  frequently  pro- 
duce onlv  culls. 


Fig.  4. — IMants  of  the  Irish  Cobbler  variety:  (.4)  Rugose  mosaic  plant;  (B)  healthy 
plant.  Rugose  mosaic  Is  recognized  by  dwarfing,  diffused  mottling,  and  a  rugose 
type  of  wrinkling.  Such  diseased  plants  are  considerably  more  dwarfed  than 
those  affected  with  mild  mosaic.     Both  plants  show  traces  of  Bordeaux  spray 

LEAF-ROLL 


APPEARANCE 

Leaf-roll  is  distinguished  by  the  upward  rolling  of  the  leaves, 
so  that  the  midrib  remains  at  the  middle  of  the  trough  thus  formed. 
Plant-  becoming  infected  with  leaf-roll  while  \w\  young  or  plants 
from  tul>ers  iniected  with  leaf-roll  show  rolling  at  first  on  the  lower 
3,  followed  by  rolling  of  progressively  higher  leaves  until  all 
s  may  be  rolled  later  in  the  season.  IMants  infected  late  in 
their  development  may  show  rolling  only  in  the  upper  leaves.  Other 
symptoms  of  leaf-roll  include  dwarfing,  rigidity,  leathery  texture, 
uprightness,  chlorosis,  yellowish,  reddish,  or  purplish  discoloration 
of  the  affected  leaves,  shortness  oi  stolons,  and  reduction  in  num- 
ber and  mzc  of  tubers  |  iig.  6).    A  netted  discoloration  of  the  inside 
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tissues  of  the  tubers  called  "  net  necrosis  "  is  a  symptom  of  leaf- roll 
in  certain  varieties. 

The  leaf-roll  here  described  must  not  be  confused  with  the  rolling 
of  the  leaves  produced  by  the  following  agencies  and  conditions: 
Symmetrical  rolling  of  the  leaves,  due  to  insect  injuries;  rolling  of 
the  flabby  and  wilted  leaves  on  plants  affected  with  wilt;  rolling  of 
the  leaves  accompanied  by  a  yellowish  color  on  stalks  showing  a 
blackened  discoloration  at  the  base,  due  to  black-leg;  rolling  of  the 
leaves  on  plants  subjected  to  excessive  moisture  conditions,  as  in 
localized  exceptionally  wet  areas  or  during  prolonged  periods  of 
rain,  when  practically  all  the  plants  in  such  areas  may  show  rolling 


Fig.  5. — Mosaic  and  healthy  progeny  from  2-stalk  hills  of  the  Green  Mountain 
variety:  (A)  Progeny  from  mosaic  hill,  1.13  pounds;  (B)  progeny  from  healthy 
hill,  2.13  pounds 

and  a  more  general  appearance  of  rolling  than  usually  obtains  in 
true  leaf -roll ;  and  rolling  of  more  or  less  flaccid  leaves  at  the  base 
of  the  stalk,  due  to  hot  dry  weather. 

Leaf-roll  thus  is  easily  distinguished  from  mosaic.  Frequently, 
however,  the  two  diseases  are  present  on  the  same  plant,  resulting  in 
more  severe  dwarfing  than  with  either  leaf-roll  or  mosaic  alone. 

OCCURRENCE  AND  EFFECT  ON  YIELD 

Leaf-roll,  like  mosaic,  has  been  reported  from  all  the  important 
seed-potato  producing  sections  in  this  country.  It  has  been  observed 
in  percentages  ranging  from  a  trace  to  more  than  50  per  cent.  The 
reduction  in  yield  caused  by  leaf-roll  is  greater  than  with  mild 
mosaic.  Both  the  number  and  size  of  tubers  are  reduced,  so  that 
leaf-roll  hills  frequently  yield  from  40  to  70  per  cent  less  than 
healthy  plants,  and  where  net  necrosis  is  associated  with  leaf-roll 
merely  culls  or  no  yield  may  result. 
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SPINDLE-TUBER 

APPEARANCE 

Spindle-tuber,  so  called  on  account  of  the  spindle-shaped  tubers 
produced,  is  commonly  designated  by  potato  growers  by  such  terms 
running-out,"  "  running-long,"  "  off-shape,"  or  "  poor-shape." 
Additional  characteristics  of  spindle-tuber  are  more  or  less  spindling 
and  upright  stalks,  somewhat  smaller  and  slightly  darker  green 
leaves  than  on  healthy  plants,  and  the  tubers,  instead  of  being  flat 
oblong,  as  in  healthy  plants,  are  characteristically  spindle  shaped 
or  cylindrical  and  with  more  conspicuous  eyes  than  in  the  normal 
tubers  (figs.  7,  8,  and  9).  In  the  red  Bliss  Triumph  spindle-tuber 
also  produces  a  lighter  red  color  than  is  found  in  the  healthy  tubers. 


Pi«..  6. — Leaves  showing  leaf-roll  on  the  Green  Mountain  variety.      Note  the  rolling 
of  the  leaves  at  the  base  of  the  stalks  and  the  rigid  condition  of  the  foliage 

OCCURRENCE  AND  EFFECT  ON  YIELD 

Spindle-tuber  occurs  in  the  chief  commercial  varieties.  From 
none  to  95  per  cent  of  spindle-tuber  infection  has  been  found  in 
some  of  these  varieties.  The  distribution  of  this  disease  is  not  fully 
known,  but  according  to  reports  from  some  of  the  large  seed-growing 
sections  in  this  country  it  may  be  assumed  that  it  occurs  wherever 
the  potato  is  grown.  Reductions  in  yield  amounting  to  25  to  50  per 
cent  may  occur.  In  addition  to  reduced  vields,  spindle-tuber  renders 
the  shape  of  the  tubers  undesirable  for  first-grade  marketable  stock, 
m  that  it  is  even  more  detrimental  to  the  potato  industry  than  mild 
mosaic. 

STREAK 

APPEARANCE 

>ticak   produces   streaking,    spotting,   burning,   brittleness,    leaf 
dropping,  and  premature  death,  but  no  mottling  with  the  exception 
of  ehlorotic  spots  in  areas  win m  very  soon  spotting  and  streaking 
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appear  (fig.  10).  In  current-season  infections  these  symptoms  may 
appear  only  on  a  single  shoot  in  a  li ill  and  sometimes  apparently 
affecting  the  leaves  on  only  one  side  of  such  shoots;  later  in  the  season 
other  shoots  in  the  same  hill  may  show  these  symptoms.  Infected 
stalks  and  petioles  are  exceedingly  brittle,  so  that  the  leaves  drop 
and  frequently  remain  suspended  at  the  base  of  the  petiole.  The 
tubers  from  plants  infected  early  in  the  season  remain  small. 
Second-generation  plants  remain  severely  dwarfed,  curled,  and 
streaked  and  frequently  die  before  tuber  formation. 

OCCURRENCE  AND  EFFECT  ON  YIELD 

Streak  has  been  observed  in  some  of  the  important  seed-potato 
growing  sections.    However,  the  percentage  of  diseased  plants  is  not 


Fig.  7. — Plants  of  the  Green  Mountain  variety:  (A)  Spindle-tubor  plant  from  a 
half-tuber  seed  piece;  (B)  healthy  plant  from  a  quarter-tuber  seed' piece.  The 
spindle-tuber  plant,  from  the  same  seed  tuber  as  the  healthy  plant,  became  dis- 
eased in  the  same  season  as  the  result  of  grafting  a  spindle-tuber  seed  piece  on  a 
healthy  tuber  seed  piece.  Note  the  more  spindling,  upright,  and  slightly  smaller 
leaf  character  of  the  spindle-tuber  plant  than  appears  in  the  healthy  top 

so  large  as  m  mosaic  and  leaf- roll.  This  no  doubt  is  due  to  the  fact 
that  tubers  from  streak  plants  produce  very  severely  dwarfed  shoots, 
which  usually  die  prematurely  before  tuber  formation. 

CURLY-DWARF 

APPEARANCE 

Curly-dwarf  is  characterized  by  very  distinct  dwarfing,  upright- 
ness, spindling,  curling,  wrinkling,  some  rolling,  slight  ruffling, 
brittleness,  burning,  and  somewhat  premature  death  of  the  foliage. 
Curly-dwarf  plants  produce  small,  spindling,  gnarled,  and  frequently 
cracked  tubers  (fig.  11).  These  symptoms  suggest  that  this  disease 
may  be  the  result  of  spindle-tuber  combined  with  one  of  the  mosaic 
types.    If  so,  the  mottling  has  been  eliminated  in  the  combination. 

OCCURRENCE  AND  EFFECT  ON  YIELD 

Since  the  symptoms  of  curly-dwarf  suggest  that  it  may  be  a  re- 
sult of  spindle-tuber  combined  with  one  of  the  mosaic  types  of  dis- 
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ease,  it  may  appear  wherever  these  separate  diseases  occur.  Curly- 
dwarf  plants  usually  produce  small  and  poorly  shaped  tubers,  suit- 
able only  for  culls.  Hence  such  plants  mean  practically  a  total 
loss  to  the  grower. 

COMBINATIONS  OF  DISEASES  IN  A  SINGLE  PLANT 

Two  or  more  of  these  diseases  may  occur  on  a  single  plant,  fre- 
quently producing  severe  dwarfing.  Such  dwarfed  plants  have  been 
called  "mosaic-dwarf,"  "bad  mosaic,"  "mottled  curly-dwarf,"  etc. 
The  symptoms  of  the  single  diseases  usually  can  be  recognized  in 
these  combination  infections.    Plants  having  more  than  a  single  dis- 


1  ";-  **■-■  !  tubers  of  the  Spauldinji  No.   t  variety:  (A)  Healthy  plant  and 

corrospon.iiii-   tuber   progeny;    </.'»    spincQe-tnber    plant  and   corresponding   tuber 

-reny.     The  HMndJe-taher  plant   has  more  upright,   more  spindling  shoots  and 

smaller  leaves  than  the  healthy  plant     Note  tli.it  the  spindle-shaped  tubers  have 

more  conspicuoi;  m  the  healthy  tubers 

ease  (with  a  few  exceptions,  like  streak)  show  more  severe  dwarfing 
than  those  affected  with  one  malady  (figs.  12  and  13). 

From  the  results  of  disease  transmission  by  plant  lice  reported 
later  it  will  be  apparent  that  disease  combinations  may  easily  re- 
sult in  fields  where  more  than  one  of  these  diseases  occur.  It  is 
evident  that  continued  propagation  of  such  plants  will  in  severe 
cases  produce  considerable  reductions  in  yield. 

WHAT  CAUSES  THESE  DISEASES? 

The  cause  oi  these  diseases  has  not  been  demonstrated.     It  has 

been  found  that  the  causal  substance  is  carried  in  the  juice  of  the 

<•<!   plants,     Many  tests  have   been   made  by  treating  healthy 

plants  with  juice  from  diseased   foliage,  irith  the  result  that  the 

Wants  ■  became  diseased.     Healthy  plants  have  been  in- 

I  by  grafting  diseased  stalks  on  healthy  stalks,  by  grafting 
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diseased  tubers  on  healthy  tubers,  by  rubbing  diseased  juice  into  the 
leaves  of  healthy  plants,  and  by  transferring  or  allowing  plant 
lice  to  feed  on  healthy  plants  after  they  have  fed  on  diseased  plants. 

DISEASES   NOT   DUE   TO    CULTURAL    OR   CLIMATIC    CONDITIONS 

In  view  of  the  fact  that  these  diseases  can  be  transmitted  from 
diseased  to  healthy  plants  it  is  perfectly  clear  that  they  are  not 
caused  by  poor  soil  conditions,  by  too  much  fertilizer,  by  unbalanced 
fertilizer,  by  too  much  rain,  by  dry  weather,  by  hot  weather,  or 


Pig.  9. — Tubers  of  the  Green  Mountain  variety:   (A)    Spindle  tubers;   (D)    healthy 

tubers 

any  similar  condition.  As  has  been  stated  previously,  it  is  a  fact 
that  mosaic  mottling  may  be  rendered  less  evident  during  hot  and 
dry  seasons,  but  this  is  merely  a  response  of  mosaic  to  these  con- 
ditions and  not  a  case  of  cure,  for  such  a  plant  still  is  diseased  with 
mosaic,  even  if  the  mottling  is  made  somewhat  indistinct  on  account 
of  unfavorable  conditions. 

Environmental  factors  affect  the  development  of  diseases,  but  such 
factors  must  not  be  mistaken  for  the  cause  of  diseases. 


SOIL  DOES  NOT  HARBOR  MOSAIC 


No  increase  in  mosaic  has  been  found  in  healthy  plants  grown  on 
soil  on  which  100  per  cent  of  mosaic  plants  was  grown  the  previous 
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1 — Streak  on  a  potato  needling.  Note  the  dead  areas,  especially  along  (!■<• 
veins,  producing  a  streaked  appearance.  In  early  stages  the  <i<  :nl  spots  may  |>(. 
more  or  less  circular,  but  become  Irregular  In  outline  :m<l  spread  along  the  veins, 
causing  streak.  Streak  also  occurs  on  stems  and  petioles,  which  in  advanced 
stages  are  very  brittle 
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season  or  on  soil  to  which  an  extra  lot  of  mosaic  tops  had  been  ap- 
plied, as  compared  with  the  same  stock  of  potatoes  grown  on  soil 
cropped   with  healthy  stock  the  previous  season. 

TUBERS   FROM    DISEASED    PLANTS    PRODUCE    SICK 

PLANTS 


It  has  been  demonstrated  many  times  that  the  tubers  from  plants 
affected  with  mosaic,  leaf -roll,  spindle-tuber,  curly-dwarf,  and  streak 

always  produce  dis- 
eased plants.  Tubers 
from  a  p  p  a  r  e  n  1 1  y 
healthy  plants  grown 
in  the  same  field  with 
diseased  plants  may 
also  develop  diseased 
tops.  The  cause  of 
this  will  be  dis- 
cussed under  the  next 
heading. 

PLANT  LICE,  OR 
APHIDS,  CARRY 
DISEASES. 

Experiments  have 
proved  that  mosaic, 
including  the  mild, 
rugose,  and  leaf-roll- 
ing types,  leaf-roll, 
spindle  -  tuber,  and 
curly-dwarf,  are  car- 
ried from  diseased  to 
health}^  plants  by 
plant  lice.  By  suck- 
ing the  juice  from 
the  sick  plants  these 
insects  at  the  same 
time  obtain  the 
"  virus "  or  disease- 
producing  agent, 
which  they  introduce 
into  the  healthy  plants  as  soon  as  they  commence  to  feed  on  them. 
Under  favorable  conditions  plant  lice  multiply  very  rapidly,  so  that 
large  numbers  will  disperse  from  one  plant  to  another,  thereby  spread- 
ing these  diseases.  Consequently,  the  larger  the  number  of  diseased 
plants  among  healthy  ones,  the  more  favorable  will  be  the  conditions 
for  spreading  these  diseases. 

EVIDENCE  PROVING  THAT  PLANT  LICE  TRANSMIT  THESE  DISEASES 

Experimental  evidence  shows  that  healthy  plants  will  develop 
mosaic  mottling  within  a  month  alter  plant  lice  carrying  diseased 
juice  begin  to  feed  on  them.  Similar  results  have  been  obtained 
with  leaf-roll,  spindle-tuber,  and  curly-dwarf.     Such  infection  ex- 


Fig.  11. — Curly-dwarf  of  the  Green  Mountain  variety. 
Note  the  dwarfed,  spindling,  upright,  and  busby  char- 
acter of  the  tops,  with  the  leaves  slightly  rolled, 
ruffled,  wrinkled,  and  curled  downward  at  the  tips 
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periments  have  demonstrated  that  100  per  cent  diseased  plants  may 
be  caused  by  plant  lice  moving  from  diseased  to  healthy  plants. 

INSECTS  BESIDES  APHIDS  MAY  TRANSMIT  DISEASES 

Since  aphid?  have  been  demonstrated  to  be  active  agents  in  trans- 
mitting these  diseases,  it  may  be  surmised  that  other  insects  also 
might  cany  them.  Evidence  in  this  connection  has  been  reported 
from  Ireland.-  where  preliminary  tests  indicate  that  some  of  the 
plant  bugs  and  leaf  hoppers  may  transmit  potato  leaf-roll,  but  this 
has  not  yet   been  confirmed   in    America. 


12. — riants  of  the  Greon  Mountain  variety,  showing  rugose  mosaic  and  spindle- 
tnber  in  combination  and  ;i  healthy  hill  :    u  i    Hill  showing  combined  effects  of 
me  mosaic  and  spindle- tuber ;   </f)  a  healthy  hill 

OTHER  PLANTS  BESIDES  POTATO  HARBOR  MOSAIC 

Other  plants  in  the  same  family  as  the  potato  have  been  infected 
with  potato  mosaic;  as  an  example  of  this  nightshade  may  be  men- 
tioned. It  is  possible  that  still  other  species  will  be  found  as  hosts 
of  mosaic  and  of  the  other  virus  diseases  of  the  potato.  Even  (hough 
it  has  been  demonstrated  that  potato  mosaic  may  infect  other  plants, 
■  i  been  proved  that  such  plants  necessarily  serve  as  sources 
of  infection.  Observations  indicate  thai  diseased  potato  plants  are 
ree  of  infection. 

HILL  SELECTION   NEAR  DISEASED  PLANTS  IS  NOT 

RELIABLE 

Healthy  hills  selected  near  mosaic  plants  when  aphids  are  present 
will  result  in  a  high  percentage  of  diseased  progeny  the  following 

3  Murphy.   1'.  A.      Invratiwit ions  OB  fix-  h-af-roll  ;md  D  I    Ute  potato.     In 

Dept.  Agr.  and  Tech    Ii  r.,  v.  i.',.  pp.  _<>  84,  Lllui.     L923. 
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season. 


It  has  been  shown  that  such  apparently  healthy  hills  may 
produce  plants  with  84  per  cent  mosaic  the  following  year.  Similar 
results  have  been  obtained  with  healthy  hills  selected  near  spindle- 
tuber  plants  (fig.  14).  This  emphasizes  clearly  the  inadvisability  of 
trying  to  develop  disease-free  potatoes  by  the  selection  of  healthy 
hills  from  fields  with  a  high  percentage  of  diseased  plants. 


Pig.  13. — Plants  and  tubers  of  the  Green  Mountain  variety,  showing  rugose  mosaic 
and  spindle-tuber  in  combination  and  rugose-mosaic  hills:  (A)  Hill  showing-  the 
combined  effects  of  rugose  mosaic  and  spindle-tuber.  Note  the  dwarfing  and  the 
spindle-shaped  tubers.  (B)  Hill  showing  the  effect  of  rugose  mosaic.  Note  that 
the  dwarfing  is  less  than  in  the  plant  shown  in  A  and  the  absence  of  spindle- 
shaped  tubers. 

PLANTS  FROM  HEALTHY  SEED  POTATOES  GROWN  IN 
FIELDS  ADJOINING  DISEASED  FIELDS  MAY  BECOME 
DISEASED 

It  is  clear  that  mosaic,  spindle-tuber,  and  similar  diseases  may 
spread  very  readily  to  near-by  healthy  plants.  Observations  on 
healthy  stock  grown  in  commercial  fields  adjoining  fields  having  a 
high  percentage  of  mosaic  plants  show  that  such  healthy  stock  may 
in  one  season  become  infected  with  as  many  as  58  per  cent  of  mosaic 
plants.  In  large  fields  with  healthy  stock  adjoining  diseased  stock, 
the  percentage  of  mosaic  decreases  as  the  distance  from  such  diseased 
fields  increases. 
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TUBER   SELECTION  IN  THE  BIN   IS   UNRELIABLE   FOR 
THE  PRODUCTION  OF  HEALTHY  PLANTS 

Tubers  grown  from  mosaic,  leaf-roll,  and  spindle-tuber  plants 
(spindle-tuber  being  a  result  of  late  current-season  infection)  can 
not  be  distinguished  from  healthy  tubers.  The  shape  and  size  (with 
exceptions  as  noted  later)  of  tubers  from  diseased  hills  may  be  like 
those  of  tubers  from  healthy  hills. 

The  average  size  of  tuber's  from  diseased  plants  usually  is  smaller 
than  that  from  healthy  plants.  However,  there  always  are  tubers 
of  uniform  size  in  both  diseased  and  healthy  lots,  which  makes  the 
elimination  of  all  diseased  tubers  impossible. 


Fig.  14. — Healthy  lots  of  tho  fir<v>n  Mountain  variety  jrrown  near  spindle-tuber 
stock  which  became  (HflMUKd  With  spindle  tuber  :  (.1)  Twenty-nine  healthy  tubers 
from  as  many  tuber  units  representing  stock  jjrown  during  the  previous  season  10 
rows  from  spindle-tuU-r  plant*;  ( R)  16  healthy  and  14  spindle  tubers  from  as 
many  tuber  units  representing  stock  grown  in  the  same  field  as  during  the  previous 
season  five  rows  from  the  spindle-tuber  plants. 

Since   spindle-shaped    (also    called    "poor-shape,"    "off-shape") 

tubers  develop  spindle-tuber  plants,  it  is  possible  to  reduce  the  per- 

ige  of  such  plants  by  discarding  such  tubers  from  seed  potatoes. 

r,  docs  not  insure  a  crop  free  from  this  disease,  since 

late-season  infection  of  healthy  plants  in  the  field  the  previous 

a  may  introduce  spindle-tuber  into  good-shaped  tubers  which 

will  develop  spindle-tuber  plants  if  used  for  seed. 

The  presence  of  a  considerable  percentage  of  spindle  tubers  is  a 

very    good    index    to   the    grower   that  such   stock  IS    undesirable    for 
seed  purposes.     Disease-free  stock  should  be  substituted. 

SPRAYING  FOR  MOSAIC  AND  SIMILAR  DISEASES 

Since  experience  has  shown  that  a  few  aphids  can  transmit  mosaic 
and  similar  diseases,  and  since  spraying  has  not  controlled  all  these 
insects,  control  of  these  diseases  can  not  be  attained  by  spraying. 
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However,  since  it  has  been  shown  that  aphids  can  be  reduced  suili- 
ciently  by  spraying  with  a  contact  insecticide  to  inhibit  direct 
foliage  injury,  and  since  with  reduced  numbers  of  these  insects 
disease  spread  may  be  expected  to  be  checked  somewhat,  it  is  sug- 
gested that  a  contact  insecticide  be  applied  when  aphids  are  numer- 
ous. A  commonly  recommended  spray  formula  for  aphids  is  three- 
fourths  pint  of  nicotine  sulphate  to  50  gallons  of  Bordeaux  mixture. 
This  should  be  applied  with  a  high  pressure  (200  to  300  pounds) 
sprayer,  using  at  least  three  nozzles  per  row  and  with  nozzles  ad- 
justed so  that  the  spray  will  be  forced  against  the  insects  as  much  as 
possible.  Nicotine  dust  applied  under  favorable  conditions  has  been 
reported  to  produce  good  results.  The  first  application  should  be 
made  when  the  first  aphid  migrations  appear. 

SEED  TREATMENT 

Treating  potato  tubers  will  not  control  mosaic  or  other  insect- 
borne  diseases,  the  cause  of  which,  as  stated  before,  is  found  in  the 
juice  within  the  tubers.  Treating  tubers  with  corrosive  sublimate 
or  formalin  according  to  the  formulae  given  in  Farmers'  Bulletin 
1367,  "  Control  of  Potato-Tuber  Diseases,"  will  kill  the  germs  of 
black-leg,  Rhizoctonia,  and  common  scab  on  the  surface  of  the 
tubers.  Although  this  treatment  has  inhibiting  effects  on  these 
germ  diseases,  it  does  not  insure  a  crop  of  tubers  free  from  Rhizoc- 
tonia and  common  scab,  since,  as  is  well  known,  these  germs  also 
live  in  the  soil,  from  which,  under  favorable  conditions  for  their 
development,  the  new  tubers  become  infected.  Under  different  con- 
ditions in  the  various  potato-growing  sections,  various  results  witli 
these  seed-tuber  treatments  will  be  obtained,  and  control  measures 
best  adapted  to  the  respective  localities  will  be  developed  in  each 
section. 

ARE  THERE  IMMUNE  VARIETIES? 

It  would  be  very  fortunate  indeed  if  varieties  immune  to  these 
virus  diseases  could  be  found  or  developed  by  breeding.  Observa- 
tions indicate  that  the  leading  commercial  varieties  are  susceptible  to 
one  or  more  of  these  insect-borne  diseases.  From  investigations  on 
this  important  problem,  the  Minnesota  Agricultural  Experiment 
Station  in  1921  reached  the  following  conclusion :  "  During  the  last 
34  years  all  named  varieties  of  any  commercial  importance  found  in 
the  United  States  and  a  large  number  of  foreign  varieties  have  been 
tested.  No  varieties  have  been  found  to  be  immune  from  mosaic- 
dwarf.  Selections  failed  to  isolate  resistant  strains  within  varie- 
ties." 3  This  significant  experience  emphasizes  the  importance  of 
improving  our  commercial  varieties  by  removing  the  diseased  plants 
from  partly  diseased  stock  and  maintaining  disease-free  stock  by 
means  of  disease  control,  as  suggested  here. 

8Krantz,  F.  A.,  and  G.  It>.  Bisbv.  Relation  of  mosaic  to  running-out  of  potatoes  in 
Minnesota.     Minn.  Agr.  Exp.  Sta.  Bui.  197,  p.  29.     1921. 
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EFFECT  OF  ROGUING  ISOLATED  FIELDS 

Experience  has  shown  that  it  is  impracticable  to  try  to  develop 

disease- free  stock  by  removing  diseased  plants  from  plats  adjacent 

to  diseased  potato  fields.    However,  it  has  been  found  that  by  roguing 

pore  or  less  isolated  lots  having  about  5  per  cent  of  disease  it  was 

lble  to  reduce  mosaic  in  such  stock  to  1  or  2  per  cent. 

Such  experiences  suggest  the  advisability  of  securing  from  reliable 
sources  practically  disease- free  stock  and  planting  it  in  an  isolated 
field  or  plat.  By  careful  field  inspection  and  roguing  it  has  been 
possible  to  keep  the  percentage  of  diseased  plants  in  such  stock 
within  1  per  cent. 

In  certain  sections  in  northern  Maine  where  small  fields  are  partly 
surrounded  by  woods  and  by  a  river,  healthy  potatoes  have  been 
maintained  practically  free  from  mosaic  and  similar  diseases  for 
three  seasons. 

In  other  northern  localities  it  has  been  shown  that  careful  inspec- 
tion and  roguing  of  isolated  fields  resulted  in  the  production  of 
practically  disease- free  seed  potatoes. 

ISOLATED  SEED  FIELD  OR  PLAT 


L ocation.  —  The  field 
should  be  located  as  far 
as  possible  from  the 
nearest  field  where  dis- 
■s  of  the  potato  oc- 
cur. The  distance  these 
Diseases  are  carried  nat- 
urally varies  under  different  conditions.  In  northern  Maine  it  has 
been  found  that  in  the  same  season  in  certain  fields  mosaic  spread 
beyond  150  feet,  while  in  other  fields  it  spread  barely  30  feet. 

Potatoes  should  be  ro- 


PLANT  IN  ISOLATED  FIELDS 
SEED  POTATOES  FREE  FROM 
MOSAIC   AND    RELATED    DIS- 
EASES. 


ROTATE  TO  PREVENT  DIS- 
EASED VOLUNTEER  PLANTS 
FROM  INFECTING  NEW  CROP. 


tated  with  other  crops 
so  that  volunteer  plants 
harboring  disease  will 
not  become  a  source  of 
infection  to  the  new  crop. 
Source  of  seed  tubers. — Seed  tubers  should  be  secured  from  sources 
where  practically  disease-free  plants  are  grown.  Potato-seed  inspec- 
tion and  < -vilification  officiate  can  furnish  information  regarding  the 
best  sources  in  the  respective  localities.  It  is,  of  course,  important 
thai  Buch  seed  stock  be  grown  in  fields  isolated  from  diseased  fields; 
otherwise,  apparently  healthy  stock  may  produce  many  diseased 
plants  the  following  season. 

M>  tfwd  of  planting. — Field  inspection  and  roguing  will  be  facili- 
tate.! if  but  one  seed  piece  per  hill  is  planted.  Machine  planters 
should  be  so  operated  that,  so  far  as  possible,  only  one  seed  piece  per 
hill  is  dropped. 

►wera  who  desire  to  have  small  isolated  plats  will  find  inspection 
ami  roguing  more  easy  and  effective  on  tuber-unit  seed  platfl  than  on 
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those  planted  by  machine.  This,  of  course,  means  planting  by  hand. 
The  tubers  are  cut  at  the  time  the  seed  pieces  are  dropped  in  the 
open  furrow  previously  made  by  a  machine.  Between  tuber  units 
a  skip  of  one  seed  piece  is  made,  so  that  the  plants  from  each  tuber 
can  readily  be  detected  during  field  inspection  and  roguing.  The 
crop  from  such  plats  can  then  be  used  for  planting  the  commercial 


field  the  following  season. 


ROGUE  ALL  ABNORMAL 
PLANTS.  BEGIN  WHEN  DIS- 
EASE APPEARS. 


Inspection  and  rogu- 
ing.— Inspection  and 
roguing  of  isolated  fields 
should  be  done  at  least 
three  times  during  the 
season.  The  first  roguing 
should  take  piace  when 
the  plants  are  not  more  than  6  inches  above  ground.  Mosaic  mot- 
tling in  the  Northern  States  usually  appears  more  plainly  at  this 
period  than  later  in  the  season.  Furthermore,  early  roguing  will 
prevent  aphids  from  transmitting  diseases  from  sick  to  healthy 
plants  later  in  the  season.  Early  roguing  when  aphids  are  few  will 
also  tend  to  produce  less  infection  by  fewer  insects  falling  from 
rogued  plants  while  being  taken  from  the  field  than  would  occur 
later  when  aphids  are  more  numerous. 

The  second  roguing  should  follow  about  10  days  after  the  first, 
and  the  third  roguing  about  two  weeks  after  the  second.  If  any 
varietal  mixtures  are  present  the  field  or  plat  should  be  inspected 
during  blossoming  time,  when  such  plants  can  best  be  detected  and 
removed. 

During  these  field  inspections  all  diseased  plants,  including  tops, 
seed  pieces,  and  new  tubers,  should  be  removed  from  the  field  or 
plat.  All  plants  showing  mosaic  mottling  or  other  abnormal  symp- 
toms, or  dwarfing,  wrinkling,  rolling,  spindliness,  and  streaking, 
should  be  carefully  removed  from  the  field  and  destroyed  or  de- 
posited at  least  several  hundred  feet  away  from  the  field,  so  that  any 
transmitting  insects  on  the  rogued  plants  may  not  produce  new  in- 
fections. 

Spraying.— Bordeaux  mixture  combined  with  contact  and  poison 
sprays  for  the  control  of  plant  lice  and  other  insects  should  be  ap- 
plied as  soon  as  these  pests  appear  and  should  be  repeated  as  many 
times  as  seasonal  conditions  may  require.  (See  Farmers'  Bulletin 
1349,  "  Increasing  the  Potato  Crop  by  Spraying.") 

Cultivation. — Keep  potato  fields  free  from  all  weeds,  thereby  pro- 
viding favorable  conditions  for  the  growth  of  the  crop  and  facilitat- 
ing inspection  as  well  as 

providing  against  the  pos- 
sibility that  some  weeds 
may  harbor  the  virus  dis- 
eases. 


PRACTICE  CLEAN  CULTIVA 
TION. 


COOPERATIVE  SEED-POTATO  PRODUCTION 

In  view  of  the  fact  that  one  of  the  promising  methods  of  pro- 
ducing disease-free  seed  potatoes  consists  in  growing  them  in  fields 
isolated  from  diseased  stock,  and  since  this  is  very  difficult  for 
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growers  whose  neighbors  may  have  diseased  stock,  it  is  suggested 
that  growers  who  are  interested  in  the  production  of  high-grade 
se- free  seed  stocks  cooperate  with  their  neighbors  in  order  to 
bring  about  a  community  interest. 

If  community  cooperation  can  be  secured  to  insure  the  planting 
of  none  but  disease-free  seed  within  the  range  of  aphis  spread — or 
approximately  one-fourth  mile  from  seed-potato  fields — the  problem 
will  be  much  simpler. 

The  growing  01  one  and  the  same  variety  or  at  most  two  varieties 
would  also  tend  to  simplify  the  production  and  maintenance  of 
disease-free  stock,  and  by  growing  such  stock  on  a  community  basis 
the  marketing  problem  could  be  handled  more  easily  and  eco- 
nomically. 

Different  communities  should  grow  the  variety  or  varieties  which 
experience  has  shown  to  be  best  adapted  for  their  section. 

CERTIFIED  SEED  POTATOES 

By  carefully  observing  methods  for  the  production  of  disease- 
free  potatoes  as  indicated  here  many  growers  in  the  northern  seed- 
potato-growing  localities  have  succeeded  in  producing  certified  seed 
potatoes.  Since  experience  has  shown  that  planting  these  potatoes 
results  in  yields  superior  to  carelessly  selected  commercially  grown 
potatoes,  careful  buyers  of  seed  potatoes  demand  certified  stock,  for 
which  a  premium  is  generally  paid. 

SUMMARY 

Deterioration,  or  running  out,  of  potatoes  is  largely  caused  by 
diseases. 

Mosaic,  leaf-roll,  spindle-tuber,  curly-dwarf,  and  streak  are  insect- 
borne  diseases  chiefly  responsible  for  the  so-called  running  out  of 
potatoes. 

These  insect-borne  maladies  cause  losses  in  yield  ranging  from  15 
to  70  per  cent  and  practically  a  total  loss  in  severe  cases. 

Mosaic,  leaf -roll,  spindle-tuber,  and  curly-dwarf  have  been  re- 
<l  from  important  seed-potato-growing  sections  of  the  United 
tes. 

Plant  lice  carry  mosaic,  leaf-roll,  spindle-tuber,  and  curly-dwarf 
from  diseased  to  healthy  plants.  Other  insects  have  been  reported 
to  transmit  leaf-roll. 

Experience  indicates  that  mosaic  and  leaf-roll  are  not  carried  in 
oiL 

Traii>nii  — ion  nf  mosaic,  leaf-roll,  spindle-tuber,  and  curly-dwarf 
from  diseased  to  healthy  plants  has  been  demonstrated  by  means  of 
loner  a  j  1. 1  tnlk  grafts  and,  with  the  exception  of  leaf -roll,  by  juice 
illations. 

Tul>ers  from  diseased  plants  always  produce  the  disease  in  the  new 
plants. 

Tuberfl  from  mosaic  and  leaf-roll  plants  can  not  be  distinguished 
by  their  general  appearance  from  those  of  healthy  plants.  The  same 
holds  true  with  tubers  from  an  apparently  healthy  plant  which  con- 
pi  mile-tuber  late  in  the  growing  season. 
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Tubers  from  plants  grown  from  spindle-tuber  plants  can  be  recog- 
nized by  their  spindle  or  "run-long"  shape.  A  large  percentage 
of  such  tubers  is  a  good  index  of  the  undesirability  of  stock  for  seed 
purposes'. 

Hill  selection  of  apparently  healthy  plants  in  fields  having  a 
high  percentage  of  these  insect-borne  diseases  where  aphids  and 
possibly  other  insect  carriers  are  numerous  will  usually  result  in  a 
crop  with  many  diseased  plants. 

Bin  selection  of  tubers  from  fields  having  a  high  percentage  of 
these  insect-borne  diseases  will  result  in  a  badly  diseased  crop. 

Observations  indicate  that  besides  the  potato  other  plants  in  the 
nightshade  family  as  well  as  in  other  families  harbor  mosaic. 

Observations  have  disclosed  that  mosaic  mottling  is  modified  by 
climatic  conditions,  but  that  such  modifications  are  not  an  indication 
of  freedom  from  disease  in  these  plants. 

Healthy  stock  planted  beside  or  near  potatoes  having  a  high 
percentage  of  these  insect-borne  diseases  when  aphids  and  possibly 
other  insect  carriers  are  numerous  will  become  diseased.  Most  of 
the  symptoms  of  disease  will  appear  in  the  next  year's  crop. 

Experience  has  shown  that  it  is  impracticable  to  attempt  the  pro- 
duction of  healthy  seed  potatoes  by  removing  diseased  plants  from 
plats  or  fields  adjoining  those  with  a  high  percentage  of  diseased 
plants  when  aphids  are  numerous. 

The  leading  commercial  varieties  of  potatoes  are  susceptible  to 
one  or  more  insect-borne  diseases.  This  emphasizes  the  importance 
of  producing  and  maintaining  healthy  lots  of  these  varieties  for 
seed-potato  production. 

By  careful  field  inspection  and  roguing  under  isolated  conditions 
in  certain  northern  localities,  it  has  been  possible  to  produce  and 
maintain  for  a  few  seasons  practically  disease-free  seed  potatoes. 

The  isolated  tuber-unit  seed  plat  is  recommended  as  an  aid  in  the 
improvement  of  seed  potatoes.  It  is  suggested  that  the  production 
and  maintenance  of  disease- free  seed  stock  can  be  accomplished  very 
advantageously  by  the  close  cooperation  of  interested  growers  in 
community  groups. 

Careful  inspection  of  the  plants  during  the  entire  growing  season 
is  more  important  than  any  single  procedure  for  securing  informa- 
tion regarding  these  insect-borne  diseases.  At  that  time  it  is  possible 
to  detect  these  maladies,  so  that  diseased  plants  can  be  removed,  as  is 
done  in  the  seed  field  or  plat,  or  in  case  of  a  high  percentage  of 
disease  the  stock  can  be  condemned  for  seed  purposes. 
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rpHE  HOG  is  by  far  the  most  valuable  farm  animal 
"*•  in  utilizing  farm  wastes  and  in  converting  the 
concentrates  raised  on  the  farm  into  a  marketable 
product. 

Farmers  of  the  prosperous  parts  of  the  country 
long  ago  recognized  the  merit  of  the  hog  as  a  money- 
maker. Farmers  in  certain  other  parts  of  the 
country  who  heretofore  have  been  confining  their 
efforts  to  grain  production  are  beginning  to  look  to 
the  hog  for  assistance  to  make  ends  meet  or  to 
produce  a  profit. 

Without  the  hog,  profits  in  the  big  cattle-fattening 
industry  of  the  Central  West  would  be  jeopardized. 

This  bulletin  is  a  revision  of  and  supersedes  Farm- 
ers' Bulletin  No.  874,  Swine  Management. 
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HOG-GROWING  SECTIONS  OF  THE  UNITED  STATES 

ALL  REGIONS  of  the  United  States  may  be  considered  suitable 
for  raising  hogs,  inasmuch  as  feeds  used  to  grow  and  fatten 
hogs  can  be  produced  to  a  greater  or  less  extent  in  practically  every 
part  of  the  country. 

That  section  of  the  country  commonly  called  the  Corn  Belt  is 
superior  to  other  sections  because  of  the  fact  that  corn,  the  principal 
feed  used  in  fattening  hogs,  is  j>roduced  in  such  abundance.  In  addi- 
tion to  corn,  alfalfa,  which  is  undoubtedly  the  best  pasture  plant  for 
hogs  and  the  best  relished  hay  crop,  can  be  produced  in  most  parts  of 
the  Corn  Belt.  Many  other  pasture  plants  on  which  hogs  do  well 
an  be  grown  niccessfully  in  this  section. 
It  is  a  common  mistake  to  think  that  hogs  can  not  be  raised  suc- 
<»  -fully  in  some  parts  of  the  country.  Corn  is  not  the  only  feed 
on  which  hogs  will  fatten.  In  some  years  there  is  such  a  large  sur- 
plus  of  corn  in  the  Corn  Belt  that  it  is  a  disadvantage  to  the  hog 
producer.  Asupplement  containing  a  considerable  amount  of  protein 
(bone  and  muscle  building  material)  should  be  fed  in  addition  to 
corn.  Such  protein  is  usually  fed  in  the  form  of  tankage,  fish  meal, 
or  middlings,  or  old-process  linseed  meal,  all  of  which  must 
be  purchased.  Oftentimes  these  feeds  are  high  in  price  when  corn 
is  low.  and  in  consequence  the  low-priced  feed  is  used  exclusively, 
without  the  hest  results.  Alfalfa  contains  a  higher  percentage  of 
protein  than  other  pasture  plant-  in  common  use,  and  this  fact  makes 
it  more  valuable  as  b  pasture  and  also  as  a  hay  for  hog  feeding. 

The  Corn  Belt  is  the  source  of  -npply  for  lar«je  quantities  of  pork 
products,   particularly   ham-,  bacon,  and  shoulders,  that  are  con- 
sum.  m|  iii  other  parts  of  the  country.     In  recent  years  farmers  of 
Southern  States  have  been  giving  the  question  of  hog  growing 
of  study,  with  the  resull  that  the  business  is  increasing 
in  thai  section.     In  most  parte  oj  the  South  an  abundance  of  pas- 
ture crops  «an  be  producea,  which  is  a  distinct  advantage  in  raising 
hogs,     hi  some  section-  hogs  may  be  on  pasture  L2  months  in  the 
as,  soy  beans,  and  peanuts  arc  leguminous  crops  that 
can  he  successfully  grown  in  different    i  Corn  grows  readily 
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in  many  sections,  and  feeders  report  success  with  cassava,  chufas, 
and  sweet  potatoes. 

On  many  farms,  particularly  in  the  New  England  States  and  on 
specially  equipped  feeding  lots  near  large  cities,  the  feeding  of 
garbage  is  carried  on  somewhat  extensively.  Garbage-fed  hogs  do 
not  make  so  rapid  gains  as  corn-fed  hogs,  but  they  produce  pork 
of  equally  good  quality.  Farmers'  Bulletin  1133,  Feeding  Garbage 
to  Hogs,  discusses  this  subject  in  detail. 

Soy  beans  are  a  rich  protein  feed,  and  should  be  fed  only  when 
supplemented  by  corn  or  some  other  carbohydrate.  When  soy  beans 
are  fed  alone  satisfactory  gains  will  not  be  made,  and  if  fed  alone 
for  any  considerable  time  the  hog  carcasses  will  not  be  firm.  Ex- 
tensive experiments  conducted  by  the  United  States  Department  of 
Agriculture  cooperating  with  the  State  agricultural  experiment  sta- 
tions of  most  of  the  Southern  States  showed  that  wdien  hogs  start- 
ing at  approximately  100  pounds  wTeight  are  fed  peanuts  alone  for 
60  days  a  soft  carcass  is  produced  and  that  it  is  impossible  to  pro- 
duce a  hard  carcass  by  feeding  corn  and  tankage  or  corn  and  cotton- 
seed meal  to  soft  hogs  for  a  subsequent  period  of  60  days. 

Later  results  have  shown  that  100-pound  pigs  fed  on  peanuts  dur- 
ing a  period  of  60  days  are  made  firmer  by  subsequent  feeding  of 
hardening  feed.  However,  it  is  yet  impossible  from  these  data  to 
recommend  a  practical 'method  of  producing  a  strictly  hard  carcass 
from  such  hogs.  The  products  of  soft  hogs  are  such  that  the  packers 
discriminate  against  them.  In  some  sections  the  deductions  in  live- 
weight  price  from  standard  hard  hogs  are  1  cent  a  pound  for  hogs 
that  grade  soft  and  2  cents  for  those  grading  oily:  in  other  sections 
2  cents  is  deducted  for  soft  or  oily  hogs,  while  at  other  markets  a 
3-cent  deduction  is  made.  However,  these  deductions  should  not  dis- 
courage the  production  of  hogs  in  peanut-growing  sections,  as  in 
many  cases  the  reduced  price  may  be  accepted  and  still  the  producer 
will  be  able  to  show  a  profit. 

In  many  of  the  great  valleys  of  the  Western  States,  especially  in 
the  irrigated  sections,  barley  and  wheat,  both  of  which  are  used  in 
fattening  hogs,  grow  in  abundance.  These  lands  produce  good 
alfalfa,  which  makes  hog  growing  a  possible  and  profitable  business. 
At  the  present  time  a  considerable  percentage  of  the  hogs  slaughtered 
in  the  packing  plants  of  the  Mountain  and  Pacific  Coast  States  are 
shipped  from  the  western  part  of  the  Corn  Belt.  Most  of  these  hogs 
could  be  profitably  grown  in  the  Western  States  or  near  the  slaugh- 
tering points. 

Milk  and  milk  products  are  always  valuable  as  supplementary  feeds 
for  hogs,  but  should  not  be  used  as  the  whole  ration.  These  products 
are  not  necessary  for  the  successful  production  of  hogs,  though  in 
dairy  districts  they  form  an  important  part  of  the  hog's  ration  and 
are  recommended  where  they  may  be  obtained  at  a  suitable  price. 

Skim  milk  and  milk  by-products,  however,  may  contain  disease 
germs,  especially  those  of  tuberculosis,  and  should  be  sterilized  by 
cooking  before  feeding  to  hogs  unless  they  are  known  to  come  from 
cows  that  have  been  tested  and  found  free  from  this  disease. 

LOCATION  OF  FARM  FOR  HOG  RAISING 

The  feeds  necessary  to  grow  and  fatten  hogs  should  be  given  first 
consideration  when  the  question  of  location  of  a  farm  for  hog  raising 
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is  being  considered.  Feeds  can  be  produced  more  abundantly  in  some 
localities  than  in  others.  Other  factors,  such  as  markets,  climate,  am". 
Quality  of  soil,  also  should  be  studied.  Sanitary  conditions  are  more 
favorable  where  the  land  is  rolling.  If  the  farm  is  level  and  flat,  it 
is  advisable  to  throw  up  ridges  with  a  scraper  or  road  grader  and  tc 
feed  and  house  the  hogs  on  these  ridges.  Good  roads  and  accessi- 
bility to  market  are  always  to  be  considered. 

NUMBER    OF   HOGS    FOR   A    FARM 

When  beginning  the  hog  business,  it  is  best  to  start  with  but  a  few 
3,  and  as  the  herd  increases  in  numbers  a  careful  study  of  the 
farm  should  be  made  to  determine  what  crops  it  will  produce  most 
successfully  and  how  and  to  what  extent  hogs  fit  into  the  general 
plan  for  that  particular  farm.  The  study  of  these  problems  will  soon 
indicate  the  number  of  brood  sows  which  can  be  kept  to  farrow  each 
year  to  make  the  most  profit.  When  this  conclusion  is  reached,  this 
number  of  sows  should  be  adhered  to  as  nearly  as  possible  year  after 
year.  Market  prices  for  hogs  or  for  feeds  used  in  fattening  hogs 
taken  alone  should  not  be  allowed  to  determine  the  number  of  sows 
to  be  bred  at  any  breeding  season.  The  fact  should  always  be  kept 
in  mind  that  prices  for  both  hogs  and  feed  may  change  very  greatly 
before  the  time  comes  to  sell  the  next  crop  of  pigs.  The  amount  of 
available  by-products,  such  as  skim  milk,  shattered  grain  from  grain 
fields,  unmarketable  products  from  the  truck  farm,  undigested  grain 
in  the  droppings  of  fattening  steers,  and  other  minor  wastes  of  feed 
Bhould  be  taken  into  consideration  when  calculating  the  number  of 
hogs  to  be  raised  yearly. 

SELECTION  OF  BREEDING  STOCK 

It  i-  always  advisable  to  use  purebred  animals  in  founding  a  herd. 
Too  much  valuable  time  and  money  are  lost  by  starting  with  low- 
grade  sows  and  expecting  improvement  by  use  of  purebred  boars. 

isidering  the  rapidity  with  which  hogs  multiply,  the  initial  cost 
of  one  or  more  gooa,  purebred  sows  of  either  the  bacon  or  lard  type 

foundation  animals  is  such  that  the  outlay  is  a  good  business 
investment. 

THE  SOWS 

In  making  the  purchase  of  the  foundation  sows  attention  should 

n  to  the  type  of  animals  to  be  used.    Select  sows  of  uniform 

»•,  of  the  same  breed,  similar  in  color,  marking,  and  conformation. 

Sows  of  good  type  and  con  formation  may  be  found  in  all  the  standard 

breeds.     [|    i     generally  advisable  to  buy  sows  already  bred  when 

buying  foundation  animals.    Tried  sows  or  gilts  may  be  used.    Too 

often  not  enough  attention  is  given  the  sows  in  the  herd.     Hog  men 

depend  too  much  on  the  boar  to  produce  the  quality  and  type  of  hogs 

red.    An  old.  experienced  1 1< »tr  man  once  said  to  the  writer,  "Show 

me  the  BOWS  in  the  nerd  and  I'll  tell  yon  the  kind  of  pigs  that  will  be 

There  is  a  loi  of  truth  in  this  statement.     (See  fig.  1.) 

Fird  of  all.  the  sow  should  show  femininity.     She  should  have  a 

rather  thin  neck.  Lr"o<|.  clear  eye-,  ears  of  fair  size,  yet  controlled  so 

ill  not  cover  the  eyes  and   obstruct    the   sight,  and   a  clean 

.  with  <_r<>od  width  between  the  eyes.     She  should  be  up- 
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standing,  with  legs  of  sufficient  length  so  that  the  udder  will  not 
touch  the  ground  when  she  matures.  The  back  should  he  well 
arched,  not  too  broad.  She  should  have  good,  smooth,  deep  sides, 
and  well-rounded  hams.  The  udder  should  be  well  developed  and 
have  two  rows  of  teats,  at  least  six  in  each  row.  Her  legs  should  be 
strong  and  well  placed  under  the  body,  with  good  feet  and  short, 
strong  pasterns.  Particular  attention  should  be  given  to  the  heart 
girth.  It  should  be  full  and  smooth,  with  no  depression  showing 
behind  the  shoulders. 

The  disposition  of  the  sow  should  receive  careful  attention.  A 
good  brood  sow  will  permit  the  attendant  to  be  in  the  pen  with  her  at 
any  time.  A  cross,  nervous,  or  irritable  sow  is  undesirable  and 
should  be  eliminated  from  the  herd  as  soon  as  practicable.  This 
trait  may  be  hereditary,  so  it  is  advisable  not  to  retain  the  pigs  from 
such  a  sow  in  the  breeding  herd. 


iLfr  •»#/**        »f*^-     ,  fit Hi^f -* 
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Fig.  1. — Quality  as  shown  in  a  brood  sow   (loft)   and  throe  of  her  produce 

A  careful  selection  of  sows  raising  good-sized  litters  of  pigs  that 
grow  out  well  will  soon  establish  a  breeding  herd  of  value.  It  is 
not  good  management  to  follow  the  practice  of  using  gilts,  having 
them  produce  one  litter  and  then  fattening  all  of  them  for  market. 
The  continuous  use  of  immature  breeding  animals  is  apt  to  reduce 
the  vitality  and  quality  of  the  herd.  It  prevents  also  the  building 
up  of  a  good  herd  of  producing  sows  which  have  been  selected  be- 
cause of  their  abilit}T  to  raise  good  litters  of  strong,  thrifty  pigs. 

The  function  of  a  brood  sow  is  to  produce  pigs  at  a  profit.  The 
cost  of  keeping  a  sow  on  the  farm  is  the  same  regardless  of  the  num- 
ber of  pigs  she  produces.  If  a  sow  raises  eight  pigs  to  the  weaning 
age,  she  is  more  profitable  than  if  she  raises  only  five;  therefore 
prolificacy  is  a  very  important  essential  in  selection.  Not  only  the 
sow  to  be  placed  in  the  herd,  but  the  dam  and  granddam  as  well, 
should  come  from  good-sized  litters.  If  the  sow  selected  is  a  tried 
sow,  her  performance  in  production  should  be  satisfactory. 

Uniformity  in  type,  color,  and  conformation  is  highly  desirable. 
This  can  usually  be  secured  best  by  making  the  purchases  from  one 
herd.     The  produce  of  each  individual  sow  should  be  observed,  and 
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when  pigs  from  any  sow  do  not  conform  to  the  type  and  growth  of 
the  genera]  herd  she  should  be  replaced  by  a  gilt  from  a  sow  whose 
show  good  type  and  feeding  qualities.  Careful  selection  and 
the  elimination  of  undesirable  individuals  will  enable  the  grower  in 
a  few  years  to  produce  animals  of  uniform  type  and  feeding  qual- 
ities, which  in  turn  command  a  better  price  on  the  market. 

THE  BOAR 

The  selection  of  a  boar  is  probably  one  of  the  most  important 
tilings  that  the  hog  raiser  has  to  do.  If  possible,  everyone  having 
breeding  sows  should  have  a  boar,  although  when  one  has  only  three 
or  four  sows  and  arrangements  can  be  made  with  some  near-by  neigh - 
bor  who  has  a  boar,  it  may  be  advisable  not  to  make  the  necessary 
outlay  to  purchase  one.  It  is  very  unsatisfactory,  however,  to  take 
the  sows  off  the  place  for  breeding.  Better  success  will  be  obtained 
in  getting  them  "  settled  "  if  they  can  be  mated  on  the  place. 

Careful  study  should  be  made  of  the  sows  in  the  herd  in  order 
that  faults  in  conformation  may  be  noted.  When  the  boar  is  pur- 
chased lie  should  be  selected  with  the  idea  of  correcting  these  faults 
to  as  great  an  extent  as  possible.  It  is  undoubtedly  true  that  "the 
boar  is  half  the  herd,"  but  success  can  not  be  obtained  unless  quality 
and  type  of  both  the  sows  and  the  boar  are  given  careful  considera- 
tion. 

Selection  of  the  boar  should  be  deferred  until  he  is  at  least  six 
months  old.  At  that  age  a  boar  is  generally  so  developed  that 
serious  faults  may  be  seen.  To  tell  the  outcome  of  a  suckling  or 
weanling  pig  is  practically  impossible.  It  is  always  advisable  in 
purchasing  a  boar  to  see  the  sire,  the  dam,  and  other  animals  in  the 
herd  which  are  closely  related  to  the  one  under  consideration. 

It  is  better  to  purchase  a  tried  boar  if  one  of  the  right  type  and 
conformation  can  be  obtained  at  a  reasonable  price.    If  a  tried  boar 

under  consideration,  the  pigs  he  has  sired  should  be  carefully 
1  to  see  whether  his  particular  qualities  have  been  trans- 
mitted.   A  boar  with  good  con  formation  is  not  always  a  good  sire. 

A  boar  used  ;»s  a  sire  should  not  be  discarded  until  the  growing 
and  feeding  qualities  of  his  get  are  determined  by  a  test  in  the  feed 
lot.  Sires  of  superior  quality  are  not  numerous.  When  the  practice 
is  followed  of  using  a  boar  one  season  and  then  marketing  him 
many  a  valuable  sire  is  sent  to  the  block  that  should  have  been  re- 
tained in  the  herd. 

A  boar  should  not  be  used  before  he  is  8  months  of  age,  and  if  he 
proves  ;i  superior  sire  should  be  retained  in  the  herd  until  in  the. 
judgment  of  the  owner  he  should  be  discarded,  which  may  be  at  the 
age  of  6  or  8  years  or  even  older  (fig.  2). 

A  herd  boar  must  be  handled  frequently;  consequently  his  disposi- 
tion must  be  given  careful  attention.    A  cross,  irritable  boar,  difficult 
to  drive  OF  inclined  to  fight,  should  not  be  selected  unless  he  has  some 
ordinary  qualities  lh;it  an-  urgently  needed  in  the  herd. 

-how  masculinity.  Thia  Is  characterized  by  a 
strong,  wide  head,  a  short,  thick,  well-crested  neck-,  we  11 -developed 
should*  ong,  well-arched  back,  well-sprung  ribs,  and  a  good 

flesh.  The  haii-  of  the  boai-  is  generally  coarser  than 
that  of  the  sow.  His  hams  should  he  round  and  full,  his  sides  even 
and  smooth.    Wrinkles  or  creases  in  the  sides  and  shoulders  are  very 
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objectionable.  He  should  by  all  means  have  strong  feet  and  legs. 
The  bone  should  be  of  good  quality  and  of  sufficient  size  to  carry 
easily  any  weight  that  he  may  attain.  Particular  attention  should 
be  given  to  the  pasterns,  which  should  be  short  and  straight.  When 
standing  at  some  distance  in  front  of  a  boar  one  should  easily  be 
able  to  distinguish  him  from  a  sow.  His  reproductive  organs  should 
be  clearly  visible  and  well  developed.  A  boar  with  only  one  testicle 
should  never  be  selected. 

MANAGEMENT  OF  THE  BOAR 

The  careful  attention  of  the  herdsman  is  required  during  the 
breeding  season.  An  inclosure,  preferably  under  cover,  should  be 
provided,  in  which  a  breeding  crate  is  placed,  and  where  all  the 
sows  should  be  taken  to  be  bred.  A  boar  carefully  and  properly 
handled  soon  becomes  accustomed  to  a  breeding  crate  and  more  suc- 
cessful services  will  be  obtained  by  its  use.     He  should  never  be 


Fig.  '2. — Boar  of  a  desirable  type 

allowed  to  run  with  the  sows  during  the  breeding  season.  He  should 
not  be  confined  to  a  small  pen,  but  should  have  the  run  of  a  good- 
sized  lot  or  pasture.  The  boar  lot  should  be  convenient  to  the 
breeding  pen.  It  is  also  desirable  to  have  the  boar  lot  so  located 
that  breeding  sows  or  other  hogs  are  not  placed  in  adjoining  lots 
or  fields.  During  the  breeding  season  the  boar  should  be  undis- 
turbed as  much  of  the  time  as  possible. 

One  service  to  each  sow  is  sufficient.  A  young  boar  should  not  be 
allowed  to  serve  more  than  one  sow  each  21  hours.  It  is  best  for 
an  aged  boar  not  to  serve  more  than  one  sow  a  day.  but  if  neces- 
sary a  strong,  vigorous,  aged  boar  may  serve  two  sows  in  a  day, 
breeding  one  early  in  the  morning  and  the  other  late  in  the  evening. 

The  feed  given  the  boar  during  the  breeding  season  should  be 
abundant  and  of  good  quality,  in  fact  all  he  will  clean  up  twice 
daily.  It  is  advisable  to  feed  corn  in  addition  to  a  thick  slop  of 
middlings  or  shorts,  to  which  may  be  added  a  small  quantity  of 
tankage,  fish  meal,  or  old-process   linseed  meal.     When  pasture   is 
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not  available,  alfalfa  hay  of  good  quality  should  be  supplied  in  a 
rack.     Salt  and  mineral  'mixture  should  also  be  provided. 

If  a  boar  becomes  restless  and  gets  to  "ranting,"  the  trouble  may 
sometimes  be  overcome  by  placing  a  bred  sow  in  the  lot  with  him. 
Occasionally  during  the  breeding  season  a  boar  goes  off  his  feed. 
If  this  occurs,  put  a  young  boar  pig  in  his  lot.  The  boar  fre- 
quently will  eat  the  feed  offered  to  keep  the  pig  from  getting  it. 

After  the  breeding  season  is  over  the  feed  of  the  boar  should  be 
reduced  so  that  he  will  just  keep  in  a  good,  thrifty  condition.  Only 
a  small  quantity  of  corn  should  be  fed  at  this  time,  his  main  feed 
being  middlings  or  shorts,  oats,  or  a  little  linseed  meal,  with  the  run 
of  a  good  pasture. 

AGE  FOR  BREEDING  SOWS 

The  age  at  which  a  gilt  should  be  bred  to  produce  her  first  litter 
may  depend  somewhat  on  her  development.  If  the  breeder  is  to  get 
the  I -est  results  he  should  select  only  growthy.  well-developed  young 
sows.  A  well-developed  young  sow  can  be  bred  safely  when  she  is 
8  months  old,  but  it  is  not  advisable  to  breed  her  before  that  time. 
Sows  bred  at  too  young  an  age  seldom  produce  as  they  should,  fre- 
quently have  trouble  at  farrowing  time,  and  do  not  make  the  best 
growth  after  weaning  their  first  litters. 

It  is  advisable  not  to  breed  a  sow  to  farrow  in  the  fall  after  she 
weans  her  first  litter  in  the  spring  at  an  age  of  about  12  months. 
She  should  have  the  entire  time  between  weaning  her  spring  litter 
and  being  bred  in  the  fall,  for  growth  and  development.  After 
she  is  2  years  old,  however,  she  is  fully  capable  of  producing  two 
litters  a  year. 

A  brood  sow  that  produces  a  good-sized  litter  that  is  profitable 
in  the  feed  lot  or  breeding  herd  should  be  retained  as  long  as  her 
usefulness  continues.  This  is  often  from  6  to  8  years,  sometimes 
longer.  The  writer  had  one  sow  that  produced  a  good  litter  at 
the  age  of  11  years. 

A  sow  will  generally  farrow  in  from  112  to  115  days  after  the  day 
she  is  bred.  In  some  instances  she  will  farrow  in  110  or  111  days 
and  sometimes  she  may  go  a  few  days  over  115.  By  keeping  a  care- 
ful Bervice  record,  the  breeder  will  be  able  to  determine  quite  accu- 
rately when  to  expect  the  pigs  and  to  make  his  arrangements  accord- 
ingly. The  gestation  table  on  p.  8  is  based  on  a  period  of  112 
The  first  line  of  dates  in  each  column  indicates  the  dates  of 
ng  and  directly  opposite  is  the  date  on  which  the  sow  is  due 
to  fa  now. 

MANAGEMENT  OF  SOWS  DURING  PREGNANCY 
Tlie  resull  of  the  year's  work  with  hogs  depends  more  largely  on 
the  management    and    feeding  of  the  sows  dming  pregnancy  than 
•j  any  other  period      If  the  sows  are  not    properly  conditioned 

'.  the  pigs  will  not  get  b  good  start,  and  consequently 

ean  not   make  the  growth  and  profit  that  they  should.      Suitable  feed 
and  auipl  e  are  the  two  ino-t    mi]  >mt  a  nt    factors  of  care  dur- 

ing pregnancy.     Sousing,  bedding,  and  watering  have  their  place 
and  must  be  given  careful  attention.     In  addition  to  the  brood  sow 
keeping  up  her  own  bodily  function-  -lie  must  develop  the  litter.     If 
accomplished,  a  variety  of  the  right  kinds  of  feed  must  be 
1866°— 2T 2 
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given  her.  She  must  be  in  the  best  possible  condition  at  farrowing 
time:  and  even  though  given  all  the  feed  she  will  eat,  she  will  not  be 
too  fat.  The  principal  common  feeds  used  for  brood  sows  are  corn, 
shorts  or  middlings,  fish  meal  or  tankage,  old-process  linseed  meal, 
bran,  alfalfa  hay  or  meal,  oats,  and  barley.  Corn  is  the  most  com- 
mon and  most  important  feed  used  and  when  fed  judiciously  with 
the  right  combination  of  the  above-mentioned  feeds  will  produce  the 
best  results. 

Proper  management  at  this  time  requires  that  feeding  and  exer- 
cise be  linked  together.  It  is  better  to  produce  the  exercise  through 
a  system  of  feeding  than  by  driving  the  sows  around  the  lots  or 
fields.  A  good  method  to  follow  is  to  give  the  sows  all  the  corn 
they  will  eat  by  scattering  ear  corn  in  the  stalk  fields,  requiring  them 
to  find  it.  an  ear  at  a  time.  In  this  way  they  will  not  get  too  much 
and  will  get  the  necessary  exercise  in  hunting  it.  This  method  may 
seem  wasteful,  but  it  is  not,  as  the  sows  will  get  the  corn,  even 
though  it  may  be  covered  to  some  extent  with  snow.  A  clean  manure 
si > reader  set  to  scatter  the  corn  thinly  is  a  way  to  haul  it. 

A  good  method  of  feeding  shorts  or  middlings  is  to  place  them  in 
a  self-feeder  some  distance  from  the  water  supply  and  sleeping  quar- 
ters, allowing  the  sows  to  eat  all  they  want.  At  a  convenient  place 
between  the  waterer  or  sleeping  quarters  and  the  self-feeder  place  a 
i;i«  k  tilled  with  good  alfalfa  hay,  preferably  the  third  or  fourth 
(lit ting.  If  this  plan  of  feeding  middlings  and  hay  is  followed,  the 
corn  may  he  fed  twice  daily  in  troughs  or  on  a  feeding  floor.  Min- 
eral mixture  should  be  supplied  all  the  time  in  a  self-feeder. 

CARE  OF  SOW  AND  PIGS  AT  FARROWING 

About  three  days  before  a  sow  is  due  to  farrow  she  should  be  con- 
fined to  the  pen  or  house  where  she  will  be  during  the  farrowing 
period.  The  pen  should  be  thoroughly  cleaned.  It  should  be  dry, 
well  ventilated,  about  7  by  7  feet  in  size,  and  provided  with  a  guard 
rail  made  by  placing  2  by  4  inch  pieces  around  the  inside  of  the  pen 
about  1«»  inches  from  the  floor  and  from  4  to  6  inches  from  the  sides 
(fig.  4).  This  will  often  prevent  the  sow  from  crushing  a  pig 
when  she  lie-  down. 

Remove  all  the  bedding,  sweep  the  floor  and  sides,  and  wash  with 
scalding  water  and  lye.  When  dry.  bed  the  pen  with  good,  clean, 
dry  bedding.  Wheat  <>r  rye  straw,  short  or  chopped  hay,  and 
shredded  corn  fodder  are  good.  Do  not  use  oat  straw,  as  it  retains 
moisture  and  becomes  foul  too  easily.  The  quantity  of  bedding  to 
use  BBOnld  he  determined  generally  by  the  condition  of  the  weather 
;ui<!   by   the  SOW  herself.      She  should  be  made  coin  fort  able.      If  too 

little  bedding  is  used,  the  sow  will  keep  getting  up  and  trying  to 

colled  it  in  a  bunch  in  order  to  keep  herself  and  the  pigs  warm. 

I  generally  becomes  nervous  and   restless  as  parturition 

npl  •  a  nest  for  her  young.    Milk  comes  down  in 

the  ore    putting  the  sow    into   the   pen    all    mud  and   filth. 

especially  <>n  her  udder,  should  be  removed  by  washing  with  soap 

and  warm  water.     (  Fig. 

An  attendant   Should  always  he  at  hand  during  fan-owing  to  give 

am  needed  assistance,    When  farrowing  occurs  during  cold  weather 

a  box  ox  a  basket  should   be   provided,  lined   with  sacks  or  other 
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cloth.  In  the  center  of  this  place  warm  bricks  or  a  jug  of  hot 
water  wrapped  in  cloth  to  protect  the  voting  pigs.  (Fig.  6.)  The 
receptacle  should  be  lightly  covered  to  hold  the  heat.     As  the  pigs 


Fig.  3. — Cleaning  and  disinfecting  the  farrowing  pen  before  placing  the  sow  in  to  farrow 

arrive  they  should  be  thoroughly  dried,  the  navel  cord  tied  with 
a  common  cotton  string  about  an  inch  from  the  belly,  and  the  cord 
cut  just  below  the  tie.     It  is  good  practice  to  treat  the  raw  edges 


Fig.  4.—  A  well  bedded  farrowing  pen 


of  the    wound    with    tincture    of    iodine'.      After    this    treatment    the 
pigs  should  be  placed  in  the  box  or  basket  until  all  are  farrowed, 
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pI(i    ,-,__ -Washing  the  sow's  sides  and  udder  before  farrowing 

provided  the  time  is  not  more  than  two  or  three  hours.  If  farrow- 
ing is  prolonged,  place  the  pigs  to  the  sow,  let  them  nurse,  and  re- 
turn them  again  to  the  box  or  basket.  , 

If  any  of  the  pigs  appear  to  be  lifeless  when  born,  immediately 
remove  all  mucus  from  the  nose,  then  give  them  a  few  gentle  slaps 
,in  the  Bide  with  the  hand.  This  may  start  breathing  if  there  is  any 
life  in  the  body. 


.  .  j .     Jug  contains  h«t 
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A  pig  is  born  with  eight  small  tusklike  teeth,  four  in  each  jaw. 
These  should  be  cut  off  before  the  pigs  are  placed  with  the  sow  to 
nurse.  Care  should  be  taken  in  cutting  these  teeth  not  to  injure  the 
jaw  or  gums.  Use  sharp,  side-cutting  pliers,  cutting  about  halfway 
between  the  jaw  and  the  point  of  the  tooth.  Do  not  attempt  to  break 
or  pull  them.  The}'  are  very  sharp,  and  if  not  cut  the  pigs  may 
bite  the  sow's  teats  when  nursing,  causing  her  to  jump  suddenly, 
possibly  injuring  or  killing  some  of  the  pigs.  Another  reason  is 
that  the  pigs  may  bite  or  scratch  one  another,  allowing  infection 
to  start  and  causing  serious  trouble.     (Fig.  7.) 

Each  farrowing  pen  should  be  supplied  with  an  outside  feeding 
pen  or  floor,  away  from  the  little  pigs,  where  the  sow  may  be  fed. 
This  pen  should  be  as  wide  as  the  farrowing  pen,  extending  6  or  8 
feet  from  the  building.  If  the  feed  is  supplied  in  the  farrowing 
pen,  the  sow  is  very  apt  to  cripple  or  kill  one  or  more  of  the  little 


FIG.  7. — Cutting  the  baby  teeth  before  nursing  will  help  to  prevent  injuries  by  young  pig 

pigs  while  eating.  On  the  other  hand,  if  the  sow  is  fed  outside 
she  will  deposit  her  droppings  there,  preventing  the  bedding  from 
becoming  foul  or  wet. 

It  sometimes  happens  that  when  the  sow  farrows  she  will  not 
have  any  milk.  When  such  cases  occur  the  newly  farrowed  pigs 
should  be  fed  cow's  milk,  undiluted,  in  small  quantities  at  about 
2-hour  intervals.  This  milk  may  be  fed  with  a  nipple  or  by  pour- 
ing a  small  quantity,  not  more  than  half  an  inch  in  depth,  into  the 
bottom  of  a  thoroughly  cleaned  shallow  tin  pan.  The  pigs  will 
rub  their  noses  in  the  milk  and  soon  begin  to  drink.  Care  must 
be  taken  not  to  overfeed  them,  especially  when  they  are  only  a 
few  days  old. 

SOWS  THAT   EAT  THEIR  PIGS 

It  is  not  natural  for  a  sow  to  eat  her  pigs.  The  desire  to  do  so 
may  result  from  several  causes.    It  is  probably  because  she  has  not 
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been  properly  fed  and  cared  for  during  pregnancy.  Plenty  of  exer- 
cise and  feeds  such  as  are  described  under  kw  Management  of  sows 
during  pregnancy  "  will  usually  prevent  this  trouble  at  farrowing. 
The  afterbirth  should  be  removed  from  the  farrowing  pen  and 
1  mrned  or  buried.  Care  should  always  be  taken  to  see  that  the 
bowels  are  in  proper  condition.  If  they  are  not,  feed  a  sufficient 
quantity  (about  a  pint)  of  linseed  meal  or  a  handful  of  Glauber 
salt  dissolved  in  the  drinking  water  or  slop. 

THE  SOW'S  FEED 

Reduce  the  richness  and  quantity  of  the  sow's  feed  by  at  least 
half  :24  hours  before  she  farrows.  She  should  have  no  feed  during 
the  first  24  hours  after  farrowing,  but  because  of  her  feverish  condi- 
tion she  should  have  plenty  of  lukewarm  water  at  frequent  inter- 
vals. 

After  24  hours  the  sow  should  be  given  a  small  feed  of  a  light 
-l<>p  of  shorts  or  middlings,  and  the  same  feeds  she  has  had  during 
pregnancy  should  be  continued.  The  pigs  should  be  closely  exam- 
ined before  each  feeding  of  the  sow  until  they  are  about  10  days 
old  for  any  appearance  of  white  scours  or  diarrhea.  If  this  trouble 
appears,  discontinue  feeding  the  slop  and  give  the  sow  a  small  quan- 
tity of  oats,  scattered  thinly  on  the  floor.  Prepare  limewater  by 
dissolving  a  piece  of  rock  lime  about  the  size  of  a  baseball  in  a 
gallon  of  water;  after  it  settles  drain  off  the  water  and  give  it  to 
the  sow  to  drink;  also  bathe  the  sow's  udder  and  teats  with  some 
of  the  limewater.  The  pigs  which  are  scouring  should  be  given 
five  drops  of  diluted  formalin  (on  the  tongue),  prepared  by  mixing 
1  ounce  of  standard  strength  formalin  and  1  pint  of  water. 

The  feed  of  the  sow  should  be  gradually  increased,  adding  some 

roni  to  the  ration  about  the  third  or  fourth  day  after  farrowing. 

When  the  pigs  are  from  10  days  to  2  weeks  old  she  should  be  on  full 

I  and  have  all  the  good  feed  she  will  eat.     She  should  then  be 

removed   from  the  farrowing  pen  to  a  lot  or  field  containing  good 

I  are  of  some  sort,  if  pasture  is  available;  if  not,  move  her  to  some 

quarters  other  than  the  farrowing  pen.    If  possible,  the  new  quar- 

should  l>c  where  no  hogs  have  been  during  the  last  year  or  on 

ground  that  has  been  plowed  since  hogs  were  there. 

Until  the  piffs  are  weaned  the  sow  should  be  given  special  care. 
It  i-  not  possible  to  say  how  much  i\nn\  she  should  have;  but  if  best 
alts  are  obtained  in  growing  the  pigs,  she  must  have  all  she  will 
dean  ii])  twice  daily  in  addition  to  pasture.  Corn  or  ground  barley 
should  be  the  main  feed,  supplemented  by  shorts  or  middlings,  tank 
age  or  hah  meal,  or  old-process  linseed  meal.  The  corn  may  be  fed 
on  th«-  ear  <<i  shelled.  The  other  feeds  may  be  fed  dry  or  in  slop. 
Abrupt  changes  of  the  feed  of  hogs  of  any  age  should  be  avoided. 
When  a  change  of  feed  is  beeessary,  make  it  gradually  by  slowly 
0  the  Former  feed  and  increasing  the  new  feed.  A  box  or 
self-feeaer  containing  the  mineral  mixture  suggested  on  page  23 
ihoukl  !»••  available  at  all  times. 

MANAGEMENT  OF  PIGS  DURING  SUCKLING  PERIOD 

During  the  Buckling  period  bows  and  pigs  should  always  be  pro- 
vided  with  dry,  warm,  well-bedded  sleeping  quarters,  where  they 
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may  go  in  comfort  at  any  time.  The  bedding  must  be  watched  care- 
fully and  changed  whenever  it  becomes  foul  or  wet. 

The  hog  is  one  of  the  best  and  most  profitable  means  of  converting 
the  grain  and  a  part  of  the  pasture  crops  of  the  farm  into  edible 
meat.  If  the  greatest  profit  is  to  be  returned  to  the  feeder,  the  pigs 
must  make  maximum  gains  all  the  time.  The  profitable  pig  is  one 
that  never  stops  growing  from  farrowing  to  market. 

When  pigs  are  about  three  weeks  old  the}r  will  need  something  to 
eat  in  addition  to  the  mother's  milk.  A  creep  should  be  provided  con- 
taining a  self-feeder  filled  with  shelled  corn.  When  constructing 
the  creep  leave  an  opening  at  one  or  more  places  sufficiently  wide  and 
high  to  permit  the  pigs  to  walk  in  and  out  freely.  Build  the  sides 
close  to  the  ground  so  that  they  can  not  crawl  under.    (Fig.  8.)    If  pigs 


Pig.  8. — A  creep  .should  be  so  arranged  that  the  pigs  may  get  their  feed  undisturbed 

enter  the  creep  by  crawling  under  there  is  always  an  unnecessary 
waste  of  energy,  and  poor  development  of  the  backs  of  such  pigs  oc- 
curs. There  should  be  free  access  to  a  mineral  mixture  (see  p.  21) 
by  placing  it  in  a  small  self-feeder  at  the  end  of  the  larger  one  or 
supplying  it  in  a  separate  compartment  of  the  grain  feeder. 

When  the  pigs  are  about  five  or  six  weeks  old,  some  protein  supple- 
ment to  the  corn  should  be  provided.  Shorts  or  middlings  of  good 
quality  are  very  desirable  for  this  purpose.  This  feed  should  lie  fed 
separately  from  the  feeder  and  not  be  mixed  with  the  corn.  Tankage 
or  fish  meal  or  old-process  linseed  meal  may  be  used  as  a  substitute 
for  shorts  or  middlings. 

At  the  United  Slates  Experiment  Farm,  Beltsville,  Md.,  sows  suck- 
ling their  pigs  have  been  led  for  three  years  by  a  self-feeder  contain- 
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ing  shelled  corn,  middlings,  and  mineral  mixture  in  separate  compart  - 
tents.  The  results  have  been  as  good  as  or  better  than  by  hand  feed- 
ing twice  daily.     (Fig  9.) 

THUMPS 

The  term  "  thumps  v  as  here  used  refers  to  a  peculiar  yet  well- 
known  spasmodic  action  of  the  diaphragms  of  pigs  less  than  three 
weeks  of  age;  it  is  not  necessarily  associated  with  respiration.  Little 
pigs  must  be  watched  closely  for  the  appearance  of  this  condition. 
I  tally  occurs  when  they  are  from  5  to  15  days  old  and  is  caused 
by  their  overfeeding  and  not  taking  sufficient  exercise.  The  fattest, 
peal  pigs  in  the  litter  are  the  ones  to  be  affected  first.  Plenty  of 
exercise  and  sunshine  will  prevent  the  trouble.  If  the  weather  is 
bad  and  the  pigs  do  not  get  out,  they  must  be  forced  to  take  exercise. 
!  switch  and  chase  them  around  the  pen  or  along  the  alley  of  the 

pog  house  until  they  become  tired.  Repeat  this  three  or  four  times 
a  day  until  the  threatened  trouble  disappears. 


my  be  profitably  nted  for  sows  and  pigs  (luring  suckling  \y  ii«»i 

CASTRATION 

PigB  should  be  castrated  while  they  are  still  suckling  their  dams — 
early  enough  to  allow  plenty  of  time  for  the  wounds  to  heal  thor- 
oughly before  weaning.     For  detailed  information  on  this  subject 
lit  Farmers'  Bulletin  L367, Castration  of  Hogs. 

WEANING  THE  PIGS 

Hog  differ  widely  in  their  opinions  as  to  the  proper  age  a< 

which  pigi  should  be  weaned.     Pigs  are  weaned  at  all  ages  from  5 

t<>  L2  or  even  older.    The  mother's  milk  is  the  natural  and 

Food  for  a  pig  and  should  be  used  to  the  greatest  extent  possible. 

i  bow  properly   fed  and  handled  will   furnish  a  good 

of  milk  until  the  I  from    l(l  to   12  week-  old.      A  sow  that 

will  not  Buckle  well   ror  this  period  should  be  discarded  from  the 

Unless  there   is  son  on    for  doing  otherwise,   pigs 

should  not  be  weaned  until  they  are  at  leasi   10  weeks  old.     Some 

nt  an  earlier  age  to  :_r<'t  two  litters  h  year.    Generally 

i         a  not  necessary.    A  better  pra  three  litters  in  two 
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years.  A  pig  that  is  stunted  by  early  weaning  or  from  any  other 
cause  will  never  make  so  profitable  a  hog  as  it  would  if  this  setback 
had  not  occurred. 

When  the  pigs  are  to  be  weaned,  reduce  the  richness  and  quantity 
of  the  sow's  feed  four  or  five  days  before  weaning.  This  will  have 
a  tendency  to  reduce  the  flow  of  the  milk.  Then  remove  the  sow 
from  the  pigs,  leaving  them  in  the  same  quarters  where  they  were 
during  the  time  they  were  suckling,  with  access  to  the  self-feeder. 

If  the  sow  is  handled  in  this  manner  it  will  seldom  be  necessary 
to  milk  her  to  prevent  a  caked  udder.  If  the  udder  becomes  too  full, 
return  the  sow  to  the  pigs  to  suckle  and  remove  her  as  soon  as  they 
have  finished.  It  is  rarely  necessary  to  return  the  sow  to  the  pigs 
more  than  once. 

After  the  pigs  are  weaned  do  not  change  the  ration.  Leave  them 
on  good  pasture,  with  access  to  the  self-feeder  containing  corn, 
shorts  or  middlings,  tankage  or  fish  meal,  and  mineral  mixture.  If 
at  any  time  while  the  pigs  are  suckling  or  after  they  are  weaned 
skim  milk  or  buttermilk  is  added  to  the  ration;  commence  feeding 
the  added  feed  in  small  quantities,  gradually  increasing  the  amount 
fed  daily. 

THE  SOWS  AFTER  WEANING 

After  the  pigs  have  been  weaned  the  sows  should  be  placed  in 
pastures  and  given  a  small  quantity  of  grain.  The  quantity  of  grain 
needed  must  be  determined  by  the  quality  of  the  pasture  and  the  con- 
dition of  the  sows. 

Sows  two  years  old  or  over  which  have  weaned  spring  litters  and 
which  are  not  bred  for  fall  farrowing  may  be  successfully  carried  on 
good  alfalfa  or  clover  pasture  without  grain  for  from  two  to  three 
months.  Very  thin  sows  and  gilts  weaning  the  first  litter  should  be 
separated  from  the  others,  placed  on  good  pasture,  and  given  a  liberal 
grain  ration.  The  thin  sows  will  generally  gain  rapidly  enough  to 
be  taken  out  in  30  days,  but  it  is  desirable  to  feed  gilts  some  grain 
during  the  entire  period  between  the  weaning  of  their  first  two  litters. 

All  hogs  require  close  attention,  regardless  of  age  or  sex,  but  the 
best  proof  of  the  herdsman's  skill  is  in  caring  for  and  managing  the 
brood  sows  of  the  herd. 

TWO  LITTERS  A  YEAR 

The  question  of  raising  two  litters  a  year  is  one  on  which  no  posi- 
tive advice  can  be  given.  Much  depends  on  where  the  hog  grower 
is  located,  his  equipment  for  handling  pigs  during  the  winter,  how 
the  scheme  fits  into  his  farming  operations,  and  other  local  problems. 
Fall  pigs  require  a  great  deal  of  attention,  and  most  farmers  are  not 
in  position  to  care  for  as  many  fall  pigs  as  spring  pigs.  The  age 
at  which  pigs  are  weaned  has  much  to  do  with  raising  two  litters  a 
year.  Best  general  results  will  be  obtained  if  pigs  are  allowed  to 
nurse  their  mothers  for  at  least  10  weeks.  (This  question  is  dis- 
cussed more  fully  under  "  Weaning.") 

In  the  northern  half  of  the  United  States  fall  pigs  should  not  be 
farrowed  after  October  15.  If  farrowed  at  a  later  dale,  they  will 
not  have  sufficient  time  to  become  well  started  before  cojd  weather 
sets  in.     Throughout  the  country  a  large  percentage  of  the  spring 
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■jgsare  farrowed  in  March  and  April and  full  pigs  in  September  and 
October.  If  a  sow  farrows  March  15  and  the  pigs  snekle  10  weeks, 
they  will  be  weaned  May  ^4.  If  the  sow  is  in  good  condition,  she 
will  come  "  in  season  v  three  or  four  days  after  the  pigs  are  weaned 
and  may  he  immediately  rebred.  If  she  is  rebred  May  28,  she  will 
farrow  September  10.  These  pigs  would  be  weaned  November  25, 
which  would  allow  rebreeding  for  farrowing  March  20.  It  is  not 
always  possible  to  get  a  sow  settled  at  the  first  service  and  this  un- 
certainty makes  it  difficult  to  assure  farrowing  at  the  proper  time; 
therefore  the  raising  of  two  litters  a  year  from  all  the  sows  in  the 
herd  is  impossible. 

If  the  pigs  are  allowed  to  suckle  10  weeks,  as  they  should  be,  it  is 
easily  possible  for  a  good  sow,  on  the  average,  to  raise  three  litters 
every  two  years.  This  is  a  good  average  and  would  probably  meet 
the  requirements  of  most  farmers  and  show  the  best  net  profits  in 
the  end. 


Fig.  10. — Bowi  and  pigg  on  i-y*-  pastui 


FALL  PIGS 


farrowed  in  the  fall  require  more  attention  than  those  far- 
I  in  the  spring.  This  applies  more  particularly  to  the  northern 
of  the  country  than  to  the  South.    During  the  winter  in  all 

parts  of  the  country  fall  pigs  should  hare  easy  access  to  comfortable. 

dry.  well-bedded  quarters.  In  the  North,  where  snows  are  frequent. 
running  in  and   out    naturally  carry   ill   more  or   less   moisture, 

pausing  the  bedding  to  become  damp.  Pigs  should  never  be  required 
P  in  damp  bedding;  consequently  the  bedding  must  be  watched 
closely  and  changed  often. 

A  constant  supply  of  water  is  always  seeded.  In  cold  regions 
the  open-trougii  plan  of  watering  is  seldom  efficient.  An  automatic, 
heated  waterer  should  be  provided. 

In  the  southern  part  of  the  country  winter  pasture  of  some  kind 
can  generally  be  provided.  Pall  pigs,  as  wel\  u  other  hogs,  should 
always  b  as  to  winter  pasture.    (Fi^.  l<>.) 
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HOG  PASTURES 

Pastures  for  hogs  are  valuable  and  should  be  utilized  to  as  great  an 
extent  as  possible.    The  best  use  of  pastures,  however,  does  not  mean  I 
that  hogs  fatten  or  even  make  satisfactory  growth  on  pasture  alone.  1 
Pastures  of  any  kind,  regardless  of  quality,  must  be  supplemented  j 
with  grain  if  the  most  satisfactory  results  are  to  be  obtained. 

The  hog  grower  should  never  attempt  to  supply  only  just  enough 
pasture.  Pastures  will  not  produce  the  best  results  if  they  arol 
grazed  closely.  Only  as  many  hogs  as  can  be  provided  with  an  I 
abundance  of  feed  should  be  placed  in  any  lot  or  pasture.  It  is  im-I 
possible  to  say  how  many  animals  may  be  grazed  on  an  acre,  since I 
so  much  depends  on  the  crop  used,  the  quality  of  the  soil,  and! 
climatic  conditions.  Ordinarily  an  acre  will  furnish  pasture  fori 
from  5  to  15  hogs  averaging  100  pounds.  It  is  a  good  plan  to  havel 
two  pastures  for  each  lot  of  hogs.  By  alternating  them  the  pastures! 
may  be  grazed  fairly  closely  and  still  provide  good,  succulent  feed.1 


Fig.  11. — A  breeding  herd  on  alfalfa  pasture 

Pasture  crops  that  are  allowed  to  mature  do  not  furnish  good  feed 
for  hogs. 

The  fertilizer  value  of  the  manure  which  is  left  on  the  land  is  an 
indirect  and  generally  unnoticed  value  that  should  be  taken  into 
account  when  hog  pastures  are  being  considered.  Hogs  on  pasture 
range  all  over  the  inclosure;  consequently  the  distribution  of  the 
manure  is  quite  uniform.  Furthermore,  very  little  of  it  is  lost.  The 
value  to  be  derived  from  hog  pastures  does  not  apply  to  any  par- 
ticular locality  or  section  of  the  country.  The  only  difference  in 
different  sections  is  the  length  of  the  pasture  season. 

The  value  of  good  pastures  to  breeding  animals  can  not  be  over- 
estimated. To  give  a  maximum  of  efficiency  the  breeding  sow  and 
boar  must  have  exercise  and  a  variety  of  feeds.  There  is  no  other 
way  by  which  exercise  and  variety  of  feeds  can  be  supplied  as  well 
ag  by  giving  the  animals  free  range  on  a  good  pasture.     (Fig.  11.) 

PERMANENT  PASTURES 

In  most  of  the  hog-growing  sections  of  the  country  permanent 
pastures  are  generally  used  by  hog  raisers.  It  is  not  advisable, 
however,  to  use  any  of  the  permanent  pasture  grasses  in  small  lots  or 
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1  where  a  considerable  number  of  hogs  are  kept  on  them  during  most 
of  the  pasture  season.  Where  hogs  are  kept  in  any  considerable 
numbers  in  an  inclosure  it  is  always  advisable  to  plow  such  lots  or 
pastures  once  each  year,  though  twice  a  year  is  better. 

Many  successful  hog  growers  place  on  their  permanent  pastures 
only  a  limited  number  of  hogs,  such  as  will  permit  the  pastures  to 
make  a  sufficient  growth  to  produce  a  crop  of  hay.  Plants  most  gen- 
erally used  for  permanent  pastures  are  alfalfa,  red  clover,  alsike, 
white  clover,  bluegrass,  bur  clover,  Bermuda  grass,  lespedeza,  car- 
pet mass,  crab  grass,  and  Dallas  grass.  The  first  live  are  used  in  the 
northern  half  of  the  United  States.  Bluegrass  and  white  clover  are 
generally  grown  together.  Timothy  is  often  grown  with  red  clover. 
The  other  plants  are  grown  in  the  southern  parts  of  the  country. 
All  the  plants  grown  in  the  North  are  to  a  greater  or  less  extent 

ii  also  in  the  South.  Of  all  the  permanent  pasture  plants 
alfalfa  undoubtedly  heads  the  list  for  hogs.  In  localities  where  this 
plant    can    he    successfully    grown    no    other    permanent    pasture    is 

-a  rv. 

TEMPORARY  PASTURES 

Temporary  pastures  are  used  on  nearly  every  hog  farm,  and  are 

valuable  as  a  supplement  to  permanent  pastures  of  on  farms  where 

are    no    permanent    pasture-.      Kvery   barnyard   and   small   lot 

where    Nogs   are   kept    should    he   plowed    and   seeded    at    least   once   a 

war.     These  lot-  are  usually  well  fertilized  and  produce  abundantly. 

The  most  common  temporary  pastures  are  rye,  oats,  wheat,  rape, 
soy  beans,  and  cowpeas.  These  various  pasture  plants  are  grown  in 
daily  all  parts  of  the  United  States.  Seeding  for  temporary 
pastures  should  he  much  heavier  than  for  a  grain  crop.  Rye  may  he 
sown  in  the  fall  from  the  1st  of  September  to  December,  depending 
on  the  locality;  \n  the  northern  parts  of  the  country  it  may  he 
I  until  covered  by  snow  or  made  worthless  by  freezing.  It 
comes  early  in  the  spring  and  may  he  grazed  until  May.  If  the 
growth  is  very  rank,  it  is  sometime-  advisable  to  clip  it  with  a  mow- 
ing machine,  setting  the  cutting  bar  as  high  as  possible.    In  the 

South   it    may  produce  good  grazing  all    winter.      Winter  wheat    can 

he  handled  in  much  the  Mime  way.     In  Bections  where  winter  oats 

rown  the  crop  can  he  pastured  much  the  same  as  rye.    In  the 

North  oata  sown  in  the  spring  make  a  good  pasture  while  they  last, 

hut  the  pasture  period  i-  short.     Rape  is  often  sown  with  oats  in  the 

spring.      When  rape  i-  sown  the  Dwarf  Essex  variety  should  he  used. 

Thi-  crop  m;i  ed  from  earl v  spring  until  summer.    When  the 

planti  in  6  to  10  inches  high  the  crop  may  be  grazed  quite 

heavily.     It  will  keep  growing  and  produce  good,  succulent  Peed  if 
3eed  from  t  to  6  pounds  to  the  acre.     Cowpeas 
'i  in  the  spring  and  are  often  planted  together. 
1  isod  very  satisfactory  results  may  he  expected 

from  t  hea 

i  perennial  and  sweet  clover  is  biennial;  the  for- 

<>wn    in   the    South    and    the    latter    in    nearly    all    sections. 

Both  maki  factory  pastures  for  hogs.     Dallas  grass  grows 

well  in  low,  moid   land-,  n  pod  growth  in  warm  weather,  and 

withstands   cl  sing   remarkably    well.    Sweet   clover   grows 
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rapidly  in  good  soils  and  should  be  grazed  heavily  to  keep  the  plants 
from  becoming  tough  and  fibrous. 

FENCES 

If  pastures  are  utilized  to  the  greatest  extent,  the  various  fields 
and  lots  must  be  fenced  "  hog  tight."  This  is  most  easily  and  eco- 
nomically done  with  woven-wire  fencing.  When  10-acre  or  larger 
fields  are  fenced,  it  is  best  to  use  a  fence  26  inches  in  height,  and  it  is 
advisable  to  place  one  strand  of  barbed  wire  at  the  bottom  of  the 
woven  fencing  just  above  the  ground.  Hogs  are  more  easily  kept 
in  large  inclosures  than  in  small  ones;  consequently  if  the  inclosures 
are  small  a  higher  fence  will  be  necessary,  say  32  or  36  inches. 

Most  essential  of  all  in  constructing  a  woven-wire  fence  is  to  have 
good,  well-braced  corner  posts.  Probably  90  per  cent  of  the  efficiency 
of  a  woven-wire  fence  is  in  the  setting  and  bracing  of  the  corner 
posts,  making  possible  the  stretching  of  the  wire  taut.  An  animal 
will  soon  locate  a  weak  spot  in  a  fence  and  render  it  practically 
useless.  Regardless  of  how  taut  the  fence  may  be  when  first  con- 
structed, it  can  not  remain  that  way  if  the  corner  posts  give  in  the 
least.  When  it  is  found  necessary  to  construct  a  temporary  fence 
around  a  small  area,  it  may  be  made  by  using  6-inch  fence  boards, 
made  into  panels,  and  attaching  them  to  temporary  posts  or  stakes 
driven  into  the  ground,  or  by  using  26-inch  woven-wire  fencing 
which  may  be  unrolled  and  again  rolled  after  using.  The  latter 
method,  however,  is  not  very  satisfactory,  as  woven  wire  is  not  easily 
rolled  in  the  field. 

MINERAL  MIXTURES 

Mineral  substances  in  the  diet  of  hogs  are  just  as  necessary  as  the 
organic  matter  (protein,  fat,  and  carbohydrates).  All  vegetable 
feeds  contain  certain  amounts  of  sodium,  potassium,  calcium,  mag- 
nesium, phosphorus,  iron,  sulphur,  etc.  Cereal  grains,  however,  do 
not  furnish  these  elements  in  sufficient  amounts  to  satisfy  the  proper 
requirements  for  nutrition  and  growth.  It  is  necessary,  therefore, 
to  supplement  the  ordinary  rations  with  mineral  mixtures. 

One  of  the  most  essential  mineral  substances  for  proper  nutrition 
in  animals  is  ordinary  salt  (sodium  chloride),  since  this  compound 
enters  into  the  composition  of  all  body  tissues,  gland  secretions, 
blood,  lymph,  etc.  Phosphates  and  carbonates  of  lime  and  mag- 
nesium are  necessary  for  the  development  and  solidity  of  bones,  and 
must  be  available  in  sufficient  quantities  if  normal  growth  is  to  be 
attained.  Since  the  leaves  of  plants  contain  more  ash  than  the  seeds 
and  stalks,  hogs  which  are  pastured  on  alfalfa,  clover,  or  other 
grazing  crops  obtain  much  of  the  minerals  required;  but  where 
pastures  are  limited  or  where  dry-lot  feeding  is  practiced  supple- 
mental mineral  feeding  is  necessary. 

At  the  United  States  Experiment  Farm,  Beltsville,  Md.,  the  fol- 
lowing mineral  mixture  is  giving  satisfactory  results: 

Charcoal 7">   (8  bushels)  pounds 

Raw  phosphate  rock 3  pounds 

Salt    (sodium  chloride) 6  pound! 

Ground  limestone  (calcium  carbonate) 6  pounds 

Flowers  of  sulphur 3  pounds 

Copperas   (pulverized  sulphate  of  iron) . . 1  pound 

Glauber  salt 0  pounds 
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"Where  raw  phosphate  rock  and  limestone  (raw  calcium  carbonate) 
can  not  be  procured  in  finely  ground  form,  the  phosphorus  and  lime 
may  be  obtained  from  raw  bone  meal  and  wood  ashes. 

A  mineral  mixture  should  be  supplied  to  hogs  in  boxes  or  self- 
feeders  where  it  will  remain  dry  and  be  available  at  all  times.  A 
small  separate  compartment  in  the  self-feeder  used  for  grain  feed- 
ing makes  a  convenient  combination.  Finely  granulated  or  pul- 
verized charcoal  is  desirable  for  mixing  with  the  mineral  substances 
and  is  far  superior  to  soft  coal  which  is  frequently  used.  Neither 
charcoal  nor  coal  has  any  food  value,  however,  and  it  is  a  mis- 
take to  regard  charcoal  as  valuable  except  for  the  purpose  of  keep- 
ing the  alimentary  tract  sweet  through  the  absorption  of  gaseous 
compounds  which  are  developed  during  the  digestive  processes. 

WATER 

One  of  the  most  important  matters  and  one  very  often  neglected 
is  the  water  supply.  Many  hogs  get  their  water  supply  by  the  herds- 
man's pouring  a  quantity  of  water  into  a  foul,  dirty  trough  twice  a 
day.  This  system  of  watering  is  far  from  being  adequate  and  should 
not  be  followed.  Every  lot  or  field  in  which  hogs  are  kept  should 
be  supplied  all  the  year  with  running  water,  or  some  system  should 
he  installed  whereby  the  supply  is  automatic  and  the  hogs  have  water 
whenever  they  want  it. 

THE  FATTENING  STOCK 

There  are  two  general  plans  to  follow  after  weaning  in  getting 
the  hogs  ready  tor  market.    One  is  to  keep  them  on  a  good  growing 
ration  until  about  GO  to  75  days  before  it  is  proposed  to  sell  them, 
feeding  them  dining  the  last  period  on  a  full  feed  of  corn  and  tank- 
age or  fish  meal    The  other  plan  is  to  keep  them  on  full  feed  a"ti  the 
time  until  they  attain  a  market   weight.     The  better  plan  to  follow 
may  depend  somewhat  on  market  conditions,  but  more  largely  on 
- 1  ♦in  of  feeding  which  is  best  fitted  to  the  particular  farm  and 
how  it  lit-  into  the  general  farm  plan.    In  either  event  a  pig  should 
be  fed  so  sparingly  that  it  fails  to  make  gains.    The  cost  per 
pound  of  gain  must  always  be  considered.     If  the  plan  of  growing 
ning  later  is  followed,  grain  not  less  than  2  percent  of 
!  1 1  o  f  t  h e  h  og  should  be  fed  daily  in  addition  to  pasture* 
Com  or  ground  barley  Is  the  best  feed  to  use.    During  the  fattening 
1  it  is  advisable  t<>  leave  the  hogs  on  good,  nutritious  pasture 
tilable  and  to  give  them  all  the  corn  or  barley  they  will  eat, 
supplemented  by  tankage  or  fish   meal.     These  feeds  may  be   fed 
either  by   hand  oi  ><\n.      In   either  event    they  should   be    fed 

teJy.  The  appetites  of  individual  hogs  vary,  and  when  feeds 
are  fe  ttely  the  bogs  may  choose  their  feeds,  but  when  the 

feeds  are  mixed  some  hogs  may  not  eat  as  much  as  they  require  be- 
tliev    aie   Compelled    t<>   cat    something  not  palatable    to   them. 

L2.) 
If  the  pushed   from   weaning  time  to  market,  probably 

tlie  most  economical  plan  is  to  have  them  on  good  pasture  with  free 

to  shelled  corn  and  tankage  or  fish  meal  in  self-feeders.  Mid- 
dling.- or  shorts  of  good  quality,  or  old-process  linseed  meal,  may  bo 
\n\  instead  of  tankage  or  fish  meal.  The  price  should  be  the  con- 
trolling factor    i     to  which  should  be  fed.     Hand  feeding  may  be 
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substituted  for  self-feeders,  but  it  takes  more  time  and  generally  the 
gains  will  not  be  made  so  economically. 

A  successful  and  economical  plan  of  fattening  hogs  is  to  "hog 
down  "  the  corn,  also  letting  the  hogs  have  access  to  a  good  alfalfa 
or  red-clover  pasture  and  tankage  or  fish  meal  in  a  self-feeder.    The 


Fig.  12. — Self-feeders  reduce  labor  costs  in  fattening  hogs 

hogs  will  harvest  all  the  corn  in  this  way  and  in  addition  help 
build  up  the  fertility  of  the  soil.     (Fig.  13.) 

Under  any  plan  of  feeding,  free  access  to  good,  pure,  water  and 
a  mineral  mixture  containing  salt  is  necessary  at  all  times. 

Based  on  a  series  of  years,  hogs  weighing  from  190  to  235  pounds 
will  command  a  better  price,  at  least  three-fourths  of  the  time,  than 
hogs  of  lighter  or  heavier  weights.     It  is  impossible  to  say  when 


13. — An  economical  and  profitable  way 


veal   ili<'  corn  crop 


fat  hogs  should  be  marketed,  but  a  safe  plan  is  to  sell  when  they 
are  at  a  market  weight  which  commands  the  best  price  at  the  time. 
No  one  can  foretell  future  prices;  consequently  if  the  producer 
holds  his  fat  hogs  for  a  better  market,  he  may  be  sadly  disap- 
pointed. 
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FEEDER  PIGS 

Daring  the  last  few  years  there  has  been  an  increasing  demand 
for  feeder  pigs,  or  pigs  weighing  generally  from  75  to  100  pounds. 
in  some  eases  up  to  1^0  pounds.  This  demand  comes  largely  from 
farmer-  in  the  Corn  Belt  and  from  men  who  devote  their  time  to 
the  business  of  fattening  these  pigs.  Other  demands  for  feeder 
some  from  garbage-feeding  and  serum  plants  near  large  cities 
in  different  parts  of  the  country. 

In  the  irrigated  valleys  of  the  West  alfalfa  can  generally  be 
produced  in  abundance.  In  the  southern  and  southeastern  sections 
various  good  pasture  crops  for  hogs,  such  as  lespedeza,  winter  oats, 
rye.  wheat,  carpet  grass,  and  Bermuda  grass  can  be  easily  produced. 
In  many  of  these  sections  a  feed  crop  necessary  to  fatten  hogs  is 
uncertain,  yet  it  is  sufficiently  large  to  be  economically  used  to  sup- 
plement pastures  and  make  the  production  of  feeder  pigs  profitable. 
In  view  of  the  demand  for  feeder  pigs  at  all  seasons  of  the  year, 
the  production  of  these  pigs  should  be  given  consideration  in  locali- 

where  fattening  crops  are  uncertain.     (Fig.  14.) 


alfalfa  pasture 

SELECTING  PIGS  FOR  BREEDING 

lionld   lool<  his  pig  Crop  over  each  year  and  if 

I  few   pita   that    will   be  an   Improvement    in  the 

breeding  herd.    Sometimes   there    is   an   outstanding  animal   that 
may  be  selected  booh  after  weaning,  hut  generally  it  is  best  to  defer 

ton-    until    the    pigs   ate    from   5   to   6    months   of   a^v.      Iiy 
time  they  art-  BO  well   grown   that    their   fault-  can   he  detected. 

"{.  tried  brood  sow  should  not  he  replaced  by  a  gilt  unless  the 
l»lv  sure  to  make  an    improvement    in   the  quality 
rd.     (Fig.  U 
We  the  gilts  selected    U,v  the  breeding  herd  should   he 

lure  by  themselves.      While  they  should  not    he 
should  be  given  a  liberal   ration.      GOTO  should 

i  only  in  limited  quantities     from  one-fourth  to  one-third  of 

middlings,  to  which  ifl  added  a  little  tank 
fish  me;il.  \'r<\  cither  dry  or  in  a  thick  slop,  can  constitute,  with 
tory    ration.      Mineral    mixture,    salt,    and 
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water  should  always  be  kept  before  them.  If  after  the  selection  has 
been  made  any  gilt  does  not  develop  satisfactorily  she  should  be 
discarded  from  the  herd  and  fattened  for  market. 

THE  PUREBRED  HOG  BUSINESS 

A  beginner  in  the  hog-raising  business  should  get  purebred  ani- 
mals for  his  foundation,  but  he  should  confine  his  efforts  to  the  rais- 
ing of  market  hogs  for  a  few  years,  or  until  he  knows  how  to  mate 
animals  for  good  results  and  how  to  feed  them  properly.  After 
he  has  become  more  proficient  in  these  lines  he  may  be  able  to  em- 
bark in  the  business  of  growing  purebred  hogs  with  good  prospects 
of  success. 

The  method  of  handling  hogs  to  be  used  for  breeding  purposes  is 
somewhat  different  from  that  of  fattening  them  for  market.  Breed- 
ing hogs  must  be  fed  with  the  purpose  in  mind  of  growing  a  good 
frame  that  will  support  the  body  for  several  years  rather  than  one 


Fig.  15. — Gilts  from  5  to  6  months  old  show  qualities  as  well  as  defects  which  indicate 
their  probable  value  as  breeding  animals 

whose  usefulness  ends  at  the  age  of  8  or  9  months.  In  order  to  do 
this  a  higher  percentage  of  protein  and  mineral  feeds  must  be  used 
for  the  breeding  hogs,  and  they  should  have  the  run  of  a  good 
pasture  during  the  entire  time  when  it  is  possible  to  have  pastures. 
The  kind  of  pasture  used  is  of  less  importance  than  the  fact  that 
pasture  is  provided.  They  should  have  some  corn,  possibly  about 
one-fourth  of  the  ration,  the  balance  to  be  made  up  of  shorts  or 
middlings,  a  little  fish  meal  or  tankage,  and  pasture.  Skim  milk  or 
buttermilk  is  recommended  if  available.  Light-weight  oats  should 
never  be  fed,  because  they  are  too  bulky.  Oats  may  be  fed  in  a  self- 
feeder  or  scattered  thinly  on  a  feeding  floor,  but  should  never  be  fed 
by  pouring  them  in  piles  or  in  a  trough.  Too  many  breeders  of 
purebred  hogs  follow  the  plan  of  buying  high-priced  concentrates 
and  mixed  feeds,  when  feeds  that  they  are  growing  on  their  own 
farms  would  produce  just  as  good  animals  at  much  less  cost. 

The  practice  of  keeping  a  registered  herd  of  purebred  hogs  and 
selling  the  offspring  for  breeding  purposes  is  a  branch  of  the  hog 
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business  that  may  bo  carried  OB  at  a  profit,  but  is  often  a  failure, 
usually  due  to  unbusinesslike  methods.  The  successful  breeder  of 
purehreds  must  know  both  the  feeding  and  breeding  problems  of  the 
business  and  in  addition  must  be  a  good  salesman. 

KEEPING  RECORDS 

Some  system  of  identification  marks  and  a  book  record  of  them, 
thereby  the  pigs  of  each  litter  may  be  known,  is  always  to  be  ad- 
Kjsed.  If  the  herd  is  one  from  which  pedigreed  stock  for  breeding 
iurposes  is  sold,  some  system  of  marking  must  be  followed.  The 
nm-t  sai  isfactory  method  is  by  making  notches  in  the  ears.  In  order 
that  no  mistake  may  occur,  every  pig  should  be  marked  at  farrowing 
time.  Ear  tags  of  different  kinds  are  used,  but  they  often  tear  out 
and  the  identity  of  the  pig  is  lost. 

If  hogs  are  raised  for  market  only,  earmarking  the  pigs  is  of 
assistance  in  making  selections  for  the  breeding  herd.    Proper 
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10. — Rat<>  <>r  u'lowth  <»f  purebred  pigs  snd  thos<»  <>f  mixed  breeding  from  birth  to 
ighter.     Ail   received  substantially  tin?  same  feed  and  mv 


-election  can  he  made  only  when  the  dam  of  the  pig  is  known  and  her 
ncord  of  performance  examined.  The  date  when  every  sow  in  the 
herd  i-  bred  Bhould  be  known  and  recorded.  If  this  is  not  done,  the 
ierdsman  will  not  know  when  Bhe  is  due  to  farrow  and  can  not 
tteUigently  feed  and  care  for  her.  Such  a  record  can  not  be  made 
properly  unless  the  individual  animals  in  the  herd  are  earmarked. 

Any  system  of  earmarking  which  is  accurate  and  convenient  for 
tlie  herdsman  in  the  identification  of  his  pigs  may  be  followed.  The 
in  indicated  in  Figure  17  should  be  satisfactory. 

The  notches  in  the  ear  can  he  made  best  with  a  small,  sharp,  side- 
cutting  pliers.  Little  trouble  will  be  experienced  in  having  perma- 
nent  marks  for  identification  if  cart  ie  lied  to  include  a  part  of  the 
jtartilage  of  \\\r  ear  ta  well  aa  the  skin  when  making  the  notches. 

The  mark-  are  made  best  SOOI1  after  the  litter  ifl  farrowed,  when  the 
wound-  heal  quickly. 
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SELLING  BREEDING  STOCK 

The  first  essential  to  success  in  selling  breeding  stock  is  in  closely! 
culling  the  herd  and  offering  only  animals  of  merit.  The  percentage 
of  hogs  in  the  herd  that  should  be  culled  and  fattened  for  market 
varies  widely.  Much' depends  on  the  quality  of  individual  animals  in 
the  breeding  herd  and  the  herdsman's  ability  to  make  the  best  of  them! 
by  feeding  and  handling.  A  herd  would  be  above  the  average  in 
which  50  per  cent  or  more  of  the  animals  should  not  be  culled  out  and 
fattened  for  market. 

Two  general  systems  are  following  in  disposing  of  surplus  stock, 
viz,  public  and  private  sale.  The  public-sale  system  is  quite  generally 
followed  and  has  many  advantages.  All  the  stock  is  sold  in  one  day' 
and  the  buyer  sees  what  he  is  buying  and  names  his  own  price. 
Among  the  disadvantages  of  the  public  sale  are  the  time  and  expense! 
in  making  arrangements,  constructing  the  sale  ring,  providing  the] 
lunch,  and  the  possibility  of  bad  weather,  which  may  make  a  consid-j 
erable  difference  in  the  prices  obtained.  The  private-sale  system  calls 
for  a  different  plan  of  advertising  and  requires  also  considerable  cor-| 
respondence,  in  which  the  seller  must  be  very  careful  in  the  descrip- 
tion of  what  he  has  for  sale.     He  should  be  careful  never  to  over- 

RIGHT  LEFT 


1 

Method  of  earmarking  pigs 

estimate  the  quality  or  value  of  the  animals  offered.  A  common 
mistake  made  by  breeders  of  purebred  stock  is  that  they  do  not  cul- 
tivate the  trade  of  farmers  in  their  own  locality.  They  spend  far 
too  much  time  and  money  in  trying  to  interest  purchasers  from  a 
distance.  Many  bright  prospects  for  success  in  the  purebred  business* 
have  resulted  in  failure  solely  because  the  breeders  have  tried  to] 
break  a  record  in  top  prices.  Generally  the  record-breaking  price  is 
made  because  the  purchaser  gets  time  in  which  to  make  payment.] 
If  every  transaction  in  the  purebred  business  were  made  on  a  strictly1 
cash  basis,  the  disastrous  "  booms  "  would  not  happen. 

SANITATION 

Results  that  may  be  obtained  by  following  the  very  best  methods 
of  feeding  and  breeding  will  be  lessened  to  a  great  extent  unless! 
sanitary  conditions  on  the  farm  are  given  careful  attention.  The! 
greatest  losses  among  hogs  are  caused  by  hog  cholera.  Next  in] 
importance  is  tuberculosis.  Other  causes  are  hog  "  flu n  and  ex-J 
ternal  and  internal  parasites.  Hog  cholera  and  tuberculosis  arc 
germ  diseases,  and  animals  contract  them  only  by  coming  in  direct  > 
contact  with  the  disease  germs.     Insanitary  hog  lots  and  buildings 
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may  not  produce  these  diseases,  but  they  will  have  a  permanently 
bad  effect  on  the  vitality  of  the  animal.  Naturally  the  animal  with 
the  greatest  vitality  will  he  in  better  condition  to  resist  the  attack 
<it  any  disease  than  will  the  one  low  in  vitality:  hence  sanitary 
conditions  in  the  hog  lot  may  have  much  to  do  with  losses  from 
either  of  these  diseases. 

Farrowing  houses  ami  sleeping  quarters  should  be  kept  thor- 
oughly cleaned  and  supplied  with  fresh  bedding  at  frequent  in- 
tervals. The  bedding  should  be  changed  whenever  it  becomes  damp 
and  foul.  This  may  l>e  necessary  in  two  days,  or  it  may  be  two 
ks.  The  floors  of  the  sleeping  quarters  may  become  not  only 
foul  but   dusty.     Dust  is  irritating  to  the   lungs  and  may  convey 

rs  of  parasites  as  well.  For  this  reason  floors  should  be  thor- 
lily  cleaned,  swept  at  least  every  two  or  three  weeks,  and  disin- 
d  with  a  :>  per  cent  solution  of  compound  cresol  (U.  S.  P.). 

Pens,  as  well  as  feeding  places  that  are  not  plowed,  should  have 
frequent  applications  of  air-slaked  lime,  which  will  aid  in  the  dry- 
ing of  damp  places  and  assist  in  disinfection.  All  barnyards  and 
lot-,  on  which  hogs  are  kept  for  any  length  of  time  should  be  plowed 
at  least  twice  a  year  as  an  aid  in  the  disinfection  of  the  premises. 
Temporary  pasture  crops  can  be  grown  in  these  lots,  thereby  mak- 
ing the  plowing  profitable  in  two  ways. 

HOG  WALLOWS 

A  hog  wallow  made  of  concrete  and  located  in  a  convenient, 
shady  place  is  a  benefit  in  a  hog  yard,  but  a  mud  wallow  made  by 
the  'ling  a  hole  in  the  lot  or  pasture  is  a  nuisance  and  should 

not  he  allowed  to  remain.  It  is  impossible  to  keep  the  mud  wallow 
in  anything  resembling  a  sanitary  condition.  The  hogs  will  often 
drink  of  the  water  which  has  become  stagnant  and  foul,  and  con- 
ently  it  i-  a  source  of  danger.  The  concrete  wallow  should 
contain  from  I  to  6  indies  of  water  and  should  be  cleaned  and  re- 
filled with  fresh  water  at  frequent  intervals,  ('rude  oil  sufficient 
1"  form  a  thin  layer  on  the  water  should  be  poured  into  the  wallow 
about  every  1<>  days  to  eont  ml  lice. 

SHADE 

dogs  Buffer  greatly   from  heat   and  must  be  provided  with  shade 
Ome  kind.      It    i-  besl    provided  by  trees,  where  a  sufficient  num- 
ber  close   enough    together   are    available.      The   ordinary    farrowing 
house   with   low  ceiling,  commonly   used    in   the    North,  and  the  box 
type  or  A-shaped   individual  house  should   not   be  used  for  shade. 
the  shade  even  though  they  suffocate.     Buildings 
the  kind  stated  do  not   have  sufficient  air  space  or  circulation. 
They  should  be  kept  closed  t<>  prevent  bogs  from  lying  in  them  in 
hot  weatl 

A  v>  tory    structure    for    providing   shade   can    be    made 

by  constructing  a   framework  about    I   feet   in  height,  using  posts, 

eS,  or  almost    any  available    material,   and  covering  1  he  top    with 

.  .-traw.  or  weecu  to  a  depth  of  ;ii  least  8  feet.     When  there  is 

an    accumulation    of    dust     under    the    shelter,    wetting    the    covering 

by  the   use  Of  a   hose,   BO  that    the   Water  dripfl   through,  or   by   water 

ried  and  applied,  will  have  the  double  benefit   of  laving  the  dust 

and  cooling  the  shade.     (  Pig.  18.) 
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DISEASES 

The  two  principal  diseases  from  which  hogs  suffer  are  hog  cholera 
and  tuberculosis,  which  are  discussed  briefly  below.  Hog  "  flu,"  or 
swine  influenza,  is  another  disease  from  which  hogs  sometimes  suffer, 
the  cause  of  which  is  unknown.  The  symptoms  are  loss  of  appetite, 
violent  coughing,  occasional  vomiting,  and  rise  of  temperature. 
The  only  known  treatment  is  to  place  them  in  warm,  dry  quarters 
and  allow  as  complete  rest  as  possible,  giving  them  a  constant  supply 
of  fresh  drinking  water. 

Post-mortem  examination  is  seldom  made  of  the  carcasses  of  ani- 
mals that  die  on  the  farm;  consequently  the  cause  of  death  is  not 
known.  Because  of  the  fact  that  some  farm  animals  have  diseases 
that  can  be  transmitted  to  hogs,  the  danger  of  permitting  hogs  to  eat 
the  carcasses  outweighs  the  food  value,  and  the  practice  should  not 
be  followed. 
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Fig.  18. — Well-equipped  paddocks  with  artificial  and  natural  shade 
HOG  CHOLERA 

Of  all  the  diseases  from  which  hogs  suffer,  hog  cholera  heads  the 
list.  It  is  an  infectious  disease,  and  the  herd  is  safe  from  possible 
attack  only  when  immunized  by  the  virus-serum  treatment.  Perma- 
nent immunit}^  may  be  had  by  giving  the  pigs  this  treatment  when 
they  are  young,  which  makes  the  operation  less  expensive  than  if 
done  later  and  shortens  the  time  during  which  they  are  subject  to 
infection.  If  a  suspicious  ailment  occurs,  it  is  best  to  consult  a 
reliable  veterinarian,  and  if  the  disease  is  diagnosed  as  hog  cholera 
all  the  uninfected  animals  should  be  removed  to  clean,  disinfected 
quarters  and  all  the  hogs  in  the  herd  should  be  immunized  with 
serum  and  virus  as  soon  as  possible.  If  any  of  the  animals  die,  the 
carcasses  should  be  burned  to  ashes,  not  buried.  Fanners'  Bulletin 
834  discusses  the  subject  of  hog  cholera  fully. 
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TUBERCULOSIS 


Tuberculosis  among  hogs  in  the  United  States  is  second  only  to 
hog  cholera  as  the  cause  of  losses  from  disease.  The  extent  to  which 
infection  is  present  in  a  carcass  determines  whether  a  total  or  par- 
tial condemnation '  of  the  flesh  is  necessary  or  whether  it  may  be 
safely  used  as  human  food. 

The  source  of  the  disease  in  hogs  is  very  largely  tuberculous 
cattle.  Hogs  contract  the  infection  either  by  drinking  unsterilized 
milk  or  dairy  by-products  or  by  eating  grain  that  has  passed  undi- 

i  through  tuberculous  cattle.  All  milk  products  should  be 
effectively  sterilized  by  cooking  before  being  fed.  In  order  to  de- 
stroy the  disease  germs  it  is  necessary  to  subject  the  product  to  the 
boiling  temperature  long  enough  to  penetrate  the  interior  of  the 
mass  or  hold  it  at  a  temperature  of  140°  F.  for  at  least  an  hour. 
In  some  cases  the  disease  is  probably  transmitted  from  one  hog  to 
another.  Fowl  tuberculosis  is  also  transmissible  to  swine.  Tuber- 
culosis in  hogs  can  scarcely  ever  be  detected  by  their  appearance,  the 
only  reliable  known  methods  of  detection  being  the  tuberculin  test 
and  slaughter.  If  hogs  sold  for  slaughter  are  found  to  be  infected 
with  this  disease,  it  is  best  to  fatten  and  sell  all  those  remaining  in 
the  herd  when  they  are  only  grades.  If  purebreds  are  kept,  a  reliable 
\eterinarian  may  be  able  by  means  of  the  tuberculin  test  to  ascertain 
the  diseased  animals.  All  reactors  should  be  slaughtered  in  an  in- 
spected plant.  Those  failing  to  react  to  the  test  may  be  retained 
for  breeding  purposes,  but  should  be  subjected  to  a  retest  in  from  60 

to  <;  months.  This  subject  is  discussed  in  detail  in  Farmers' 
Bulletin  7fcl. 

PARASITES 

Hogs  of  all  aire-  may  be  affected  with  external  and  internal  para- 
Death   Losses   seldom  occur  from  these  troubles,  but   indirect 
losses  OCCU1*  because  the  vitality  is  reduced  and  this  condition  does 
not    permit   of  the  best    and    most    rapid  development.     A  hog  with 
reduced  vitality  is  naturally  more  susceptible  to  attack  by  any  dis- 
PigB  and  young  bogB  are  affected  with  parasites  to  a  greater 
it   than  older  hogs. 

INTESTINAL  WORMS 

intestinal    worms  are  common  among  hogs  of  all   ages  and  are 
ularlv  injurious  to  young,  growing  pig8.     Pigs  become  infested 
with  these  worms  by  swallowing  the  worm  c<_ro>  which  are  found  in 
mi.   of  infested  li<>Lr-  or  on  the  soil  of  pens,  yards,  and  pas- 
tures that  have  been  occupied  by  infested  hogs. 

iv  yard  and  lot   in  which  hogfi  run  to  any  considerable  extent 
should  be  plowed  and  seeded  to  a  temporary  pasture  crop  at  least 

on.  .-   every   year;    twi  r   would   be   better.      Mineral    mixture- 

will  not  prevent  worms  in  hogs,  but  will  have  the  effect  of  helping 
to  keep  them  in  good  condition.  Good,  -Hong,  healthy  animals 
have  resistance  to  the  efted   of  worms  than  those   in  an   un- 

thrifty. we;ik.  and  generally  run-down  condition. 

Medicinal  treatment  for  irdrins  must  be  resorted  to  when  methods 
of  prevention  have  failed  or  when  the  pigfl  have  been  neglected  and 
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have  become  unthrifty.  Santonin  and  calomel  are  very  effective  in 
expelling  worms  from  pigs  when  given  in  doses  of  2  grains  each  per 
pig  per  day  for  five  consecutive  days.  •  Results  from  this  daily  treat- 
ment are  better  than  those  obtained  from  single  doses  of  10  grains. 
Santonin,  however,  is  produced  in  very  small  quantities  at  the  pres- 
ent time  and  its  cost  makes  its  use  almost  prohibitive.  The  most 
.convenient  form  in  which  to  give  santonin  is  in  combination  with 
calomel  in  No.  0  gelatin  capsules.  The  capsules  are  administered  by 
means  of  a  capsule  gun  in  connection  with  a  speculum. 

Investigations  by  the  Zoological  Division,  Bureau  of  Animal  In- 
dustry, indicate  that  oil  of  chenopodium  in  doses  of  1  fluid  dram 
with  2  ounces  of  castor  oil  for  100-pound  pigs  was  effectual  in  de- 
stroying more  worms  than  combinations  of  santonin  and  calomel. 
When  santonin  and  calomel  are  available,  however,  the  results  are 
usually  satisfactory,  and  the  easy  method  of  administering  the  treat- 
ment commends  it  to  hog  growers  in  treating  young  pigs  for  worms. 
All  worm  treatments  should  be  given  when  the  stomach  is  empty, 
and  during  the  entire  period  of  treatment  the  feed  should  be  reduced 
at  least  half. 

LICE 

Hog  lice  are  probably  the  most  common  external  parasites  affect- 
ing hogs.  They  can  be  found  to  some  extent  in  most  herds  at  -any 
time.  They  sustain  life  by  sucking  the  blood  of  the  animal  and  are 
Commonly  found  inside  and  back  of  the  ears  and  in  the  folds  on  both 
the  front  and  hind  legs.  If  left  alone  they  thrive  and  multiply  at 
all  seasons  of  the  year.  If  the  herdsman  is  alert  and  gives  close  at- 
tention to  the  application  of  the  right  kind  of  remedies  at  the  right 
time,  lice  can* be  kept  down  to  the  point  where  the  damage  is 
negligible. 

The  common  methods  of  ridding  hogs  of  lice  are  dipping,  spray- 
ing, and  using  hog  oilers  and  medicated  hog  wallows. 

If  hogs  are  to  be  kept  practically  free  from  lice,  they  must  be 
dipped  or  thoroughly  sprayed  every  two  w7eeks,  or  hog  oilers  must 
be  kept  in  good  condition  where  the  hogs  can  get  at  them  at  any 
time. 

MANGE 

Mange  is  a  skin  disease  caused  by  small  parasites  called  mites. 
It  is  usually  first  noticed  from  the  formation  of  crusty  scabs  around 
the  eyes  and  ears,  from  which  it  spreads  to  the  neck  and  shoulders, 
along  the  back  and  sides,  and  finally  covers  the  entire  body.  The 
hair  is  stiff  and  erect,  giving  the  pig  a  very  unthrifty  appearance. 
Hogs  of  any  age  may  be  affected  with  mange.  Because  of  the 
habit  that  hogs  have  of  lying  close  together,  the  disease  spreads 
rapidly  from  one  animal  to  another.  Plogs  kept  in  good,  dry,  clean, 
well-bedded  quarters  are  seldom  affected  with  mange.  It  usually 
affects  hogs  that  are  allowed  to  sleep  in  damp,  dark  sheds  or  barn? 
or  on  manure  piles  or  old,  damp,  straw  piles. 

The  same  remedies  and  treatments  recommended  for  lice  should 
be  used  for  mange.  Farmers'  Bulletin  1085  treats  of  the  subject  of 
hog  lice  and  mange. 
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Cucumber  (salt,  sour,  sweet,  dill,  and  mixed) 
pickles  and  sauerkraut  are  given  most  attention. 
String  beans,  green  tomatoes,  chayotes,  mango  mel- 
ons, burr  gherkins,  cauliflower,  corn  on  the  cob,  and 
some  fruits,  such  as  peaches  and  pears,  are  men- 
tioned. 

Although  intended  mainly  for  guidance  in  putting 
up  pickles  on  a  small  scale  in  the  home,  this  bulletin 
may  be  used  also  in  preparing  large  quantities  on  a 
commercial  or  semicommercial  scale. 
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ALTHOUGH  excellent  pickles  can  be  bought  on  the  market  at 
all  seasons  of  the  year,  many  housewives  prefer  to  make  their 
own.  particularly  when  their  home  gardens  afford  a  plentiful  supply 
of  cucumbers. 

Brining  is  ■  good  way  to  save  surplus  cucumbers  that  can  not  be 
used  or  readily  sold  in  the  fresh  state.  Instead  of  letting  them  go 
to  waste  it  is  very  easy  to  cure  them,  after  which  they  may  be  held 
as  long  as  desired  or  until  they  can  be  sold  to  advantage,  either  in 
local  markets  or  to  pickle  manufacturers.  Thus  growers  are  pro- 
i  against  loss  by  overproduction  or  from  inability  to  speedily 
market  ■  perishable  crop,  and  the  pickle  market  receives  the  benefit 
t>f  l  steady  supply. 

HOW  BRINING  PRESERVES  VEGETABLES 

When  vegetables  are  placed  in  brine  the  juices  and  soluble  ma- 
terial contained  in  them  are  drawn  out  by  the  force  known  as  osmosis. 

The  fermentable  sugar  present  in  all -fruits  and  vegetables,  which 
is  one  of  the  Boluble  substances  extracted  by  osmotic  action,  serves 
as  food  for  the  lactic-acid  bacteria  which  break  it  down  into  lactic 
acid  and  certain  volatile  acids.  In  some  vegetables,  like  cucumbers 
and  cabbage,  where  the  supply  of  sugar  is  ample  and  other  con- 
ditions are  favorable  to  the  growth  of  the  lactic  bacteria,  a  decided 
acid  formation  takes  place,  constituting  a  distinct  fermentation.  The 
acid  brine  thus  formed  acts  upon  the  vegetable  tissues,  bringing  about 
the  changes  in  color,  taste,  and  texture  which  mark  the  pickled 
state. 

As  a  rule,  a  solution  of  salt  is  used,  although  some  vegetables 
quickly  ghre  up  enough  moisture  to  convert  (fry  salt  into  brine. 
Salt  also  hardens  or  makes  firm  the  vegetables  placed  in  brine  and 
•  hecks  the  action  of  organisms  which  might  otherwise  destroy  the 
plant  tissues. 
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Cabbage  is  well  preserved  in  its  own  brine  in  the  form  of  sauer- 
kraut. Other  vegetables  and  some  fruits  may,  under  certain  con- 
ditions, be  economically  preserved  by  brining.  As  a  rule,  however, 
canning  is  preferable  for  these  products,  because  food  values  and 
natural  flavors  are  better  preserved  by  that  method.  Lack  of  time, 
a  shortage  of  cans,  or  an  oversupply  of  raw  material  may  justify 
the  preservation  of  vegetables  other  than  cucumbers  and  cabbage 
by  curing  in  brine. 

EQUIPMENT  FOR  BRINING  AND  PICKLING 

Stone  jars  are  the  most  convenient  and  desirable  receptacles  (fig.  1) 
for  making  small  quantities  of  pickles.  Stoneware  is  much  more 
easily  kept  clean  and  absorbs  objectionable  odors  and  flavors  to  a 
smaller  extent  than  wood.  Straight-side,  open-top  jars,  which  come 
in  practically  all  sizes,  from  1  to  20  gallons,  are  best  for  this  pur- 
pose. Those  used  for  the  directions  given  in  this  bulletin  are  4-gallon 
jars  which  hold  about  12  pounds  (one-fourth  bushel)  of  cucumbers. 


^g 


Fig.  1. — Some  suitable  containers  for  home- brined  products 

If  only  very  small  quantities  of  pickles  are  put  up,  wide-mouth  bottles 
or  glass  jars  will  do. 

Water-tight  kegs  or  barrels  are  best  for  making  larger  quantities 
of  pickles.  Those  used  for  the  directions  given  in  this  bulletin  are 
barrels  holding  from  40  to  45  gallons.  They  must  first  be  washed, 
or  possibly  charred,  to  remove  all  undesirable  odors  and  flavors. 
Undesirable  flavors  may  be  removed  by  using  solutions  of  potash 
or  soda  lye.  A  strong  solution  of  lye  should  remain  in  the  barrel 
for  several  days,  after  which  the  barrel  should  be  thoroughly  soaked 
and  washed  with  hot  water  until  the  lye  is  removed. 

Boards  about  an  inch  thick  make  the  best  covers.  These  may  be 
of  any  kind  of  wood,  except  yellow  or  pitch  pine,  which  would  give 
the  pickles  an  undesirable  flavor.  They  should  be  from  1  to  2  inches 
less  in  diameter  than  the  inside  of  the  jar  or  barrel,  so  that  they 
may  be  easily  removed.  Dipping  the  covers  in  paraffin  and  then 
burning  them  over  with  a  flame  fills  the  pores  of  the  wood,  thus 
making  it  comparatively  easy  to  keep  them  clean.  Heavy  plates 
of  suitable  size  may  be  used  instead  of  boards  as  covers  for  small 
containers. 
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A  clean  white  cloth  is  often  needed  to  cover  the  material  in  the 
jar  or  barrel  Two  or  three  thicknesses  of  cheesecloth  or  muslin, 
cut  iu  circular  form,  and  about  (>  inches  larger  in  diameter  than  the 
inside  of  the  receptacle,  makes  a  suitable  covering.  Sometimes  grape* 
Met,  or  cabbage  leaves  are  used  for  this  purpose.  Grape  leaves 
Ire  a  good  covering  for  dill  pickles,  and  cabbage  leaves  for  sauer- 
kraut. 

In  addition  to  the  jars,  crocks,  or  kegs  in  which  the  pickles  are 
made,  2-quart  glass  jars  are  needed  for  packing  the  finished  product. 
If  (oiks  are  used  for  sealing  such  containers,  they 
should  first  be  dipped  in  hot  paraffin* 

When  vegetables  which  have  been  fermented  in 
a  weak  brine  are  to  be  kept  for  any  length  of  time, 
air  must  be  excluded  from  them.  This  may  be  done 
by  sealing  the  containers  witli  paraffin,  beeswax, 
or  oil.  Paraffin,  the  cheapest  and  probably  the  best 
of  these  three  substances,  is  easily  handled  and  read- 
ily separated  from  the  pickles  when  they  are  re- 
moved from  the  containers.  To  remove  any  dirt, 
the  paraffin  should  be  heated  and  strained  through 
several  thicknesses  of  cheesecloth.  Thus  the  par- 
affin may  be  used  over  and  over  again.  The  clean 
paraffin  is  melted  and  poured  over  the  surface  of  the 
pickles  in  quantities  sufficient  to  make,  when  hard- 
ened, a  solid  coating  about  half  an  inch  thick. 
Where  there  are  vermin,  lids  should  be  placed  over 
the  paraffin  in  jars  and  other  covers  should  be 
placed  over  the  paraffin  in  kegs.  If  applied  before 
adive  fermentation  has  stopped,  the  seal  may  be 
broken  by  the  formation  of  gas  below  the  layer, 
making  it  necessary  to  remove  the  paraffin,  heat  it 
again,  and  once  more  pour  it  over  the  surface. 

In  many  cases  a  safer  and  better  plan  for  pre- 
serving regetables  fermented  in  a  weak  brine  is  to 
transfer  the  pickled  product  to  glass  jars  as  soon  as 
fermentation  is  completed  and  seal  tightly. 

Almost  anything  which  furnishes  the  required 
pressure  will  serve  as  a  weight  to  hold  the  mass 

down  in  a  jar  or  keg.      Clean  stones    (except   lime-    Fig. 2.— Sallnometer 

stone)  and  brick-  are  recommended. 

A  pair  of  kitchen  scales  and  suitable  vessels  for  determining  liquid 
measure  are,  of  course,  essential. 

The  Balinometer,  an  instrument  for  measuring  the  salt  strength  of 
a  brine,  is  *ery  useful,  although  not  absolutely  necessary,  in  brining 
(fig.  2).  By  following  the  directions  given  here  it  will  be  possible 
to  make  brines  of  the  required  strength  without  the  use  of  this  instru- 
ment. Results  may  be  readily  cheeked,  however,  and  any  changes  in 
brine  strength  which  occur  from  time  to  time  may  be  detected  by  the 
•  the  Balinometer. 

Tin-  salinometer  scale  is  graduated  into  100  degrees,  which  indi- 

oi  -.ih  concentration  between  0  .  the  reading  for  pure 

water  at  60*  1\.  and  iOU°,  which  indicates  a  -at  mated  salt  solution 
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(26£  per  cent).  Table  1  (page  14)  shows  the  relation  between  sal- 
inometer  readings  and  salt  percentages. 

Salinometers  are  sold  for  about  $1  each  by  firms  dealing  in  chemical 
apparatus  and  supplies. 

A  sugar  hydrometer  is  very  useful  in  all  canning  and  pickling 
work.  Either  the  Brix  or  Balling  scale  may  be  used.  Both  read 
directly  in  percentages  of  sugar  in  a  pure  sugar  solution.  A  Balling 
hydrometer,  graduated  from  0°  to  70°,  is  a  convenient  instrument  for 
the  tests  indicated  in  this  bulletin. 

SUPPLIES  FOR  BRINING  AND  PICKLING 

SALT 

Fine  table  salt  is  not  necessary.  What  is  known  as  common  fine 
salt,  or  even  coarser  grades,  may  be  used.  Caked  or  lumpy  salt  can 
not  be  equally  distributed.  Salt  to  which  anything  has  been  added 
to  prevent  caking  is  not  recommended  for  pickling  and  brining. 
Alkaline  impurities  in  the  salt  are  especially  objectionable.  Any 
noncaking  salt  which  contains  less  than  1  per  cent  of  the  carbonates 
or  bicarbonates  of  sodium,  calcium,  or  magnesium  may  be  used  for 
this  purpose. 

VINEGAR 

A  good,  clear  vinegar  of  40  to  60  grain  strength  (4  to  6  per  cent 
acetic  acid)  is  required  in  making  sour,  sweet,  and  mixed  pickles,  and 
is  sometimes  used  for  dill  pickles.  Many  pickle  manufacturers  pre- 
fer distilled  vinegar,  as  it  is  colorless  and  free  from  sediment.  If 
fruit  vinegars  are  used  they  should  first  be  filtered  to  remove  all 
sediment. 

SUGAR 

Granulated  sugar  should  be  used  in  making  sweet  pickles.  The 
quantity  of  sugar  required  for  each  gallon  of  vinegar  in  making 
sweet  liquors  is  shown  in  Table  3  (p.  15). 

SPICES 

Spices  are  used  to  some  extent  in  making  nearly  all  kinds  of 
pickles,  but  chiefly  for  sweet,  mixed,  and  dill  pickles.  Various  com- 
binations are  used,  depending  on  the  kind  of  pickles  to  be  made  and 
the  flavor  desired. 

Peppers  (black  and  cayenne),  cloves,  cinnamon,  celery  seed,  cara- 
way, dill  herb,  mustard  (yellow),  allspice,  cardamom,  bay  leaves, 
coriander,  turmeric,  and  mace,  are  the  principal  whole  spices  for  this 
purpose.  Ginger  and  horse-radish  root  are  used  sometimes.  All  of 
these  spices  may  be  purchased  in  bulk  and  mixed  as  desired.  Mixed 
whole  spices,  specially  prepared  for  pickling  purposes,  sold  in  the 
stores,  are,  as  a  rule,  satisfactory.  Care  should  be  taken  to  see  that 
they  are  of  proper  strength. 

Oil  spices  may  be  desirable  under  some  circumstances,  but  their 
effect  is  not  so  lasting  as  that  of  the  whole  spices. 

Turmeric  has  been  much  used  in  both  the  commercial  and  house- 
hold preparation  of  pickles.    While  some  of  its  qualities  entitle  it 
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to  be  classed  among  the  spices,  it  does  not  rank  in  importance  as  such 
pith  the  others  named.  It  is  employed  largely  because  of  its  sup- 
posed effect  on  the  color  of  pickles,  which  is  probably  overestimated. 
Dill  herb  is  practically  always  used  with  cucumbers  when  they  are 
fermented  in  a  weak  brine  and  often  with  other  vegetables  fermented 
in  this  way.  It  gives  the  pickle  a  distinct  flavor  which  is  very  pop- 
ular. The  dill  herb,  a  native  of  southern  Europe,  can  be  grown  in 
nearly  all  parts  of  the  United  States  and  usually  is  obtainable  in  the 
markets  of  the  larger  cities.  While  the  entire  stalk  of  the  dill  herb 
is  of  value  for  flavoring,  the  seeds  are  best  suited  for  imparting  the 
desired  flavor.  For  this  reason  the  crop  should  be  harvested  only 
after  the  seeds  have  become  fully  mature  but  are  not  so  ripe  that  they 
fall  off.  The  herb  may  be  used  green,  dried,  or  brined.  When  green 
or  brined  dill  is  used,  twice  as  much  by  weight  as  would  be  re- 

?uired  if  the  dried  herb  were  used  is  taken.  Dill  retains  its  flavor 
or  a  long  time  when  brined.  To  preserve  it  in  this  way  it  should 
be  packed  in  a  60°  brine,  or  in  an  80°  brine  if  it  is  to  be  kept  for  a 
long  time.    Dill  brine  is  as  good  as  the  herb  for  flavoring. 

CUCUMBER  PICKLES 

Because  of  their  shape,  firmness,  or  keeping  quality  some  varieties 
of  cucumbers  are  better  adapted  for  making  pickles  than  others. 
Among  the  best  of  the  pickling  varieties  are  the  Chicago  Pickling, 
Boston  Pickling,  and  Snow's  Perfection.  Cucumbers  of  practically 
all  varieties,  sizes,  and  shapes,  however,  make  good  pickles.1 

Cucumbers  to  be  pickled  should  retain  from  one-eighth  to  one- 
fourth  inch  of  their  stems,  and  they  should  not  be  bruised.  If  dirty 
I  should  be  washed  before  brining.  They  should  be  placed  in 
brine  not  later  than  24  hours  after  they  have  been  gathered. 

Cucumbers  contain  approximately  90  per  cent  of  water.    As  this 

water  content  reduces  materially  the  salt  concentration  of  any 

brim*  in  which  they  are  fermented,  it  is  necessary  to  add  an  excess  of 

salt  at  the  beginning  of  a  fermentation  in  the  proportion  of  1  pound 

ery  10  pounds  of  cucumbers. 

The  active  stage  of  cucumber  fermentation  continues  for  10  to  30 
depending  largely  on  the  temperature  at  which  it  is  conducted. 
The  most  favorable  temperature  is  86°  F. 

Practically  all  the  sugar  withdrawn  from  the  cucumbers  is  utilized 
luring  the  stage  of  active  fermentation,  at  the  end  of  which  the  brine 
Baches  its  highest  degree  of  acidity.  During  this  period  the  salt  con- 
cciitnit  inn  should  not  be  materially  increased ;  for,  although  the  lactic 
RfcCteria  are  fairly  tolerant  of  salt,  there  is  a  limit  to  their  tolerance. 
The  addition  of  a  large  quantity  of  salt  at  this  time  would  reduce 

their  scid-forming  power  just    when   this  is  essential   to  a  successful 
tion.     Salt,  therefore,  Bhould  be  added  gradually  over  a 

period  of 

SALT  PICKLES 

Salt  pickles.  «,!  -alt  stoek.  are  made  by  curing  cucumbers  in  a  brine 
which  should  contain  not  less  than  '.>..">  per  cent  of  salt  (approxi- 
mately 36    .,n  the  salinometer  scale)  hi  the    tut.    Not  only  must  the 

•minion   on    the  cultivation   "f  cucumber*,   Mid   the.  <li*eaw»H  and   mmoJm   which 
•h.-m.  may  to  obtalaed  from  the  United  sums  Department  of  Agriculture 
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brine  be  kept  at  this  strength,  but  salt  should  be  added  until  it  has  a 
concentration  of  about  15  per  cent  (GO0  on  the  salinometer  scale). 
If  well  covered  with  a  brine  of  this  strength,  the  surface  of  which 
is  kept  clean,  pickles  will  keep  indefinitely. 

Proper  curing  of  cucumbers  requires  from  six  weeks  to  two  months) 
or  possibly  longer,  according  to  the  temperature  at  which  the  process 
is  carried  out  and  the  size  and  variety  of  the  cucumbers.  Attempts 
to  use  short  cuts  or  to  make  pickles  overnight,  as  is  sometimes  ad- 
vised, are  based  on  a  mistaken  idea  of  what  really  constitutes  a  pickle. 

Curing  of  cucumbers  is  marked  by  an  increased  firmness,  a  greater 
degree  of  translucency,  and  a  change  in  color  from  pale  green  to 
dark  or  olive  green.  These  changes  are  uniform  throughout  the  per- 
fectly cured  specimen.  So  long  as  any  portion  of  a  pickle  is  whitish 
or  opaque  it  is  not  perfectly  cured. 

After  proper  processing  in  water,  salt  pickles  may  be  eaten  as  such 
or  they  may  be  converted  into  sour  pickles  (p.  7),  sweet  pickles 
(p.  8),  or  mixed  pickles  (p.  10). 

SMALL  QUANTITIES 

Pack  the  cucumbers  in  a  4-gallon  jar  and  cover  with  6  quarts  of  a 
10  per  cent  brine  (40°  on  salinometer  scale).  At  the  time  of  making 
up  the  brine,  or  not  later  than  the  following  day,  add  more  salt  at 
the  rate  of  1  pound  for  every  10  pounds  of  cucumbers  used — in  this 
case  1  pound  and  3  ounces.  This  is  necessary  to  maintain  the  strength 
of  the  brine. 

Cover  with  a  round  board  or  plate  that  will  go  inside  the  jar,  and 
on  top  of  this  place  a  weight  heavy  enough  to  keep  the  cucumbers 
well  below  the  surface  of  the  brine. 

At  the  end  of  the  first  week,  and  at  the  end  of  each  succeeding 
week  for  five  weeks,  add  one-fourth  pound  of  salt.  In  adding  salt 
always  place  it  on  the  cover.  If  it  is  added  directly  to  the  brine,  it 
may  sink,  as  a  result  of  which  the  salt  solution  at  the  bottom  will  be 
very  strong,  while  that  near  the  surface  may  be  so  weak  that  the 
pickles  will  spoil. 

A  scum,  made  up  usually  of  wild  yeasts  and  molds,  forms  on  the 
surface.  As  this  may  prove  injurious  by  destroying  the  acidity  of 
the  brine,  remove  it  by  skimming. 

LARGE   QUANTITIES 

Put  into  a  barrel  5  to  6  inches  of  a  40°  brine  (Table  1,  p.  14) 
and  add  1  quart  of  good  vinegar.  In  this  brine  place  the  cucumbers 
as  they  are  gathered.  Weigh  the  cucumbers  each  time  before  they 
are  added.  Put  a  loose-fitting  wooden  cover  over  the  cucumbers 
and  weight  it  down  with  a  stone  heavy  enough  to  bring  the  brine 
over  the  cover.  After  the  cover  and  stone  have  been  replaced  add  to 
the  brine  over  the  cover  1  pound  of  salt  for  every  10  pounds  of 
cucumbers. 

Unless  the  cucumbers  are  added  too  rapidly,  it  will  be  unnecessary 
to  add  more  brine,  for  when  a  sufficient  weight  is  maintained  on  the 
cover  the  cucumbers  make  their  own  brine.  If,  however,  the  cucum- 
bers are  added  rapidly,  or  if  the  barrel  is  filled  at  once,  more  brine 
may  be  required.  In  such  a  case,  add  enough  of  the  40°  brine  to 
cover  the  cucumbers. 
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When  the  barrel  is  full,  add  3  pounds  of  salt  each  week  for  five 

-  (15  pounds  to  a  45-gallon  barrel).    In  adding  the  salt,  place  it 

on  the  cover.     Added  in  this  way  it  goes  into  solution  slowly,  insur- 

brine  of  uniform  strength  throughout  and  a  gradually  increas- 

,lt  concentration.    Thus,  shriveling  of  the  pickles  is  prevented 

to  a  great  extent  and  the  growth  and  activity  of  the  lactic  bacteria 

are  not  seriously  checked. 

Stirring  or  agitation  of  the  brine  may  be  harmful  for  the  reason 
that  the  Introduction  of  air  bubbles  is  conducive  to  the  growth  of 
spoilage  bacteria. 

From  time  to  time  remove  the  scum  which  forms  on  the  surface. 

Where  cucumbers  are  grown  extensively   for  the  production  of 

pickles,  curing  is  done  in  large  tanks  at  salting  stations.    While  it 

involves  certain  details  of  procedure  not  required  in  barrel  quanti- 

this  method  of  curing  is  essentially  the  same. 

PROCESSING 

After  being  cured  in  brine,  pickles  must  receive  a  processing  in 
water  to  remove  the  excess  of  salt.  If  they  are  to  be  used  as  salt 
pickles,  only  a  partial  processing  is  required.  If,  however,  they  are 
to  be  made  into  sour,  sweet,  or  mixed  pickles,  the  salt  should  be 
iy.  but  not  completely,  removed.  Pickles  keep  better  when  the 
salt  is  not  entirely  soaked  out. 

ruder  factory  conditions,  processing  is  accomplished  by  placin 
the  pickles  in  tanks,  which  are  then  filled  with  water  and  subjecte 
to  a  current  of  steam,  the  pickles  being  agitated  meanwhile.    In  most 
homes,  however,  the  equipment  for  such  treatment  is  not  available. 

The  best  that  ean  be  done  in  the  home  is  to  place  the  pickles  in  a 
suitable  vessel,  cover  them  with  water,  and  heat  them  slowly  to  about 
120°  F..  at  which  temperature  they  should  be  held  for  from  10  to  12 
hour-,  being  stirred  frequently.  The  water  is  then  poured  off,  and 
the  i  repeated,  if  necessary,  until  the  pickles  have  only  a 

slightly  salty  taste. 

SORTING 

A  iter  processing,  the  pickles  should  be  sorted.    To  secure  the  most 
ii\c  product,  pick  Irs  should  be  as  nearly  as  possible  of  uniform 
size.    At  Lead  three  sizes  are  recognized — small  (2  to  3  inches  long), 
medium   (3  t<>  I  inches  Long),  and  large  (4  inches  or  longer).    Only 
ire  selected  for  bottling.    Fairly  small  and  medium- 
cucumbers  are  well  adapted  to  the  making  of  sweet  pickles. 
The  laiLr< ■!■  sixes  may  be  used  for  sour  and  dill  pickles.    Imperfectly 
formed   pickles,  the  so-called  crooks  and  nubs,  can  be  cut  up  and 
added  t<>  mixed  pickles  or  other  combinations  of  which  cucumbers 
form  a  part      The  number  of  pickles  of  various  sizes  required  to 
make  a  gallon  i-  shown  in  Table  4,  page  16. 

SOUR  PICKLES 

tor  picklet  have  been  processed  sufficiently,  drain  them  well  and 

cover  them  .it  once  with  vinegar.    A  45  or  50  grain  vinegar  usually 

thai  is  desirable,     [f,  however,  very  sour  pickles 

referred,  it  would  he  well  t<>  use  at  first  a  45-grain*  vinegar,  and 
after  a  week  or  10  days  transfer  the  pickles  to  a  vinegar  of  the 

1o:t1230 — 24 2 
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strength  desired.  As  the  first  vinegar  used  will  in  all  cases  be  greatly 
reduced  in  strength  by  dilution  with  the  brine  contained  in  the 
j)ickles,  it  will  be  necessary  to  renew  the  vinegar  after  a  few  weeks. 
If  this  is  not  done  and  the  pickles  are  held  for  any  length  of  time 
they  may  spoil. 

The  best  containers  for  sour  pickles  are  stone  jars,  or,  for  large 
quantities,  kegs  or  barrels.  Covered  with  a  vinegar  of  the  proper 
strength,  pickles  should  keep  indefinitely. 

SWEET  PICKLES 

Cover  the  cured  and  processed  cucumbers  with  a  sweet  liquor 
made  by  dissolving  sugar  in  vinegar,  usually  with  the  addition  of 
spices.  Depending  upon  the  degree  of  sweetness  desired,  the  quan- 
tity of  sugar  may  vary  from  4  to  10  pounds  to  the  gallon  of  vinegar, 
6  pounds  to  the  gallon  usually  giving  satisfactory  results.  The  chief 
difficulty  in  making  sweet  pickles  is  their  tendency  to  become  shriv- 
eled and  tough,  which  increases  with  the  sugar  concentration  of  the 
liquor.  This  danger  can  usually  be  avoided  by  covering  the  pickles 
first  with  a  plain  45  to  50  grain  vinegar.  After  one  week  discard 
this  vinegar,  which  in  all  probability  has  become  greatly  reduced  in 
strength,  and  cover  with  a  liquor  made  by  adding  4  pounds  of  sugar 
to  the  gallon  of  vinegar.  It  is  very  important  that  the  acidity  of 
the  liquor  used  on  pickles  be  kept  as  high  as  possible.  A  decrease 
in  acidity  much  below  a  30-grain  strength  may  permit  the  growth  of 
yeasts,  with  resulting  fermentation  and  spoilage. 

If  a  liquor  containing  more  than  4  pounds  of  sugar  to  the  gallon 
is  desired,  it  would  be  best  not  to  exceed  that  quantity  at  first,  but 
gradually  add  sugar  until  the  desired  concentration  is  obtained.  A 
sugar  hydrometer  readily  and  accurately  indicates  the  sugar  concen- 
tration (p.  4).  A  reading  of  42°  (Brix  or  Balling)  would  indi- 
cate a  concentration  of  approximately  6  pounds  of  sugar  to  the 
gallon  of  vinegar.     (Table  3,  p.  15.) 

Spices  are  practically  always  added  in  making  sweet  pickles.  The 
effect  of  too  much  spice,  especially  the  stronger  kinds,  like  peppers 
and  cloves,  however,  is  injurious.  One  ounce  of  whole  mixed  spices  to 
4  gallons  of  pickles  is  enough.  As  spices  may  cause  cloudiness  of  the 
vinegar,  they  should  be  removed  after  the  desired  flavor  has  been 
obtained.  Heating  is  an  aid  to  a  better  utilization  of  the  spice.  Add 
the  required  quantity  of  spice,  in  a  cheesecloth  bag,  to  the  vinegar 
and  hold  at  the  boiling  point  for  not  longer  than  half  an  hour.  Heat- 
ing too  long  causes  the  vinegar  to  darken.  If  considered  desirable, 
add  sugar  at  this  time,  and  pour  at  once  over  the  pickles. 

If  the  pickles  are  to  be  packed  in  bottles  or  jars,  after  such  pre- 
liminary treatment  as  may  be  required,  transfer  them  to  these  con- 
tainers and  cover  them  with  a  liquor  made  as  desired. 

DILL  PICKLES 

The  method  for  making  dill  pickles  differs  from  that  for  making 
salt  pickles  in  two  important  particulars.  A  much  weaker  brine  is 
used,  and  spices,  chiefly  dill,  are  added. 

Because  of  the  weaker  salt  concentration,  a  much  more  rapid  cur- 
ing takes  place.  As  a  result  they  can  be  made  ready  for  use  in  about 
half  the  time  required  for  ordinary  brined  pickles.    This  shortening 
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of  the  period  of  preparation,  however,  is  gained  at  the  expense  of 
the  keeping  quality  of  the  product.  For  this  reason  it  is  necessary 
to  resort  to  measures  which  will  prevent  spoilage. 

SMALL   QUANTITIES 

Place  in  the  bottom  of  the  jar  a  layer  of  dill  and  one-half  ounce  of 
mixed  spice.  Then  till  the  jar,  to  within  2  or  3  inches  of  the  top, 
with  washed  cucumbers  of  as  nearly  the  same  size  as  practicable. 
Add  another  half  ounce  of  spice  and  layer  of  dill.  It  is  a  good  plan 
to  place  over  the  top  a  layer  of  grape  leaves.  In  fact,  it  would  be 
well  to  place  these  at  both  the  bottom  and  top.  They  make  a  very 
suitable  covering  and  have  a  greening  effect  on  the  pickles. 

Pour  over  the  pickles  a  brine  made  as  follows:  Salt,  1  pound; 
vinegar,  1  pint :  water,  2  gallons.  Never  use  a  hot  brine  at  the  begin- 
ning of  a  fermentation.  The  chances  are  that  it  would  kill  the  or- 
ganisms present,  thus  preventing  fermentation. 

Cover  with  a  board  cover  or  plate  with  sufficient  weight  on  top  to 
hold  the  cucumbers  well  below  the  brine. 

If  tin'  cucumbers  are  packed  at  a  temperature  around  86°  F.,  an 
active  fermentation  will  at  once  set  in.  This  should  be  completed 
in  10  days  to  2  weeks,  if  a  temperature  of  about  86°  F.  is  maintained. 
The  scum  which  soon  forms  on  the  surface  and  which  consists 
usually  of  wild  yeasts,  but  often  contains  molds  and  bacteria,  should 
be  skimmed  off. 

A  ft  or  active  fermentation  has  stopped,  it  is  necessary  to  protect 
the  pickles  against  spoilage.     This  may  be  done  in  one  of  two  ways: 

i  1  )   Coyer  with  a  layer  of  paraffin.     This  should  be  poured  while 
hot  over  the  surface  of  the  brine  or  as  much  of  it  as  is  exposed  around 
of  the  board  cover.     When  cooled  this  forms  a  solid  eoat- 
i nir  which  effect ually  seals  the  pickles. 

S  1  the  pickles  in  glass  jars  or  cans.  As  soon  as  they  are 
sufficiently  cured,  which  may  he  determined  by  their  agreeable  flavor 
and  dark-green  color,  transfer  them  to  glass  jars,  and  fill  either  with 
their  own  brine  or  with  a  fresh  brine  made  as  directed.  Add  ;i  small 
quantity  of  dill  and  spice.  Bring  the  brine  to  a  boil,  and,  after 
cooling  to  about  160°  F.,  pour  it  over  the  pickles,  fijling  the  jars  full. 
the  jars  tight. 

Ih«'  plan  of  preserving  dill  pickles  by  sealing  in  jars  has  the  merit 
of  permitting  the  use  oi  a  small  quantity  without  the  necessity  of 
opening  and  resealing  a  large  bulk,  as  is  the  case  when  pickles  are 
packed  in  large  containers  and  sealed  with  paraffin. 

LARGE  QUANTITIES 

Fill  a  barrel  with  cucumbers.  Add  f>  to  8  pounds  of  green  or 
brined  dill,  or  half  that  quantity  of  dry  dill,  and  1  quart  of  mixed 
S.  If  brined  dill  is  used,  it  is  well  to  add  about  2  quarts  of  the 
dill  brine.  The  dill  and  spices  should  be  evenlv  distributed  at  the 
bottom,  middle,  and  top  of  the  barrel.  Also  add  1  gallon  of  good 
vine- 

■Thlfl  nrlilit ion  of  vint-imr  hi  not  essen 1 1 n  1 ,  and  many  prefer  not  to  use  it.  In  t h<« 
proportion  Indicated,  however,  it  is  favorable  t<>  the  growth  of  the  lactic  bacteria  and 
helm  to  prevent  the  growth  of  apotlage  onanism*  it--  ana,  therefore,  is  to  be  regarded 
with  favor.     Boom  prefer  to  omit  the  no  for  the  reason  thai  t » 1 « - >  Interfere  with 

tli.-  (1  f  Hit-  dill    ! 
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Head  up  tight  and,  through  a  hole  bored  in  the  head,  fill  the  barrel 
with  a  brine  made  in  the  proportion  of  one-half  pound  of  salt  to 
a  gallon  of  water.  Add  brine  until  it  flows  over  the  head  and  is 
level  with  the  top  of  the  chime.  Maintain  this  level  by  adding  brine 
from  time  to  time.  Remove  the  scum  which  soon  forms  on  the  sur- 
face. 

During  the  period  of  active  fermentation,  keep  the  barrel  in  a 
warm  place  and  leave  the  hole  in  the  head  open  to  allow  gas  to  escape. 
When  active  fermentation  is  over,  as  indicated  by  the  cessation  of 
bubbling  and  frothing  on  the  surface,  the  barrel  may  be  plugged 
tight  and  placed  in  storage,  preferably  in  a  cool  place.  Leakage 
and  other  conditions  may  cause  the  brine  in  a  barrel  of  pickles  to 
recede  at  any  time.  The  barrels  should  be  inspected  occasionally,  and 
more  brine  added  if  necessary.  Pickles  put  up  in  this  way  should 
be  ready  for  use  within  about  six  weeks. 

When  pickles  are  to  be  held  in  storage  a  long  time,  a  28°  brine, 
made  by  adding  10  ounces  of  salt  to  a  gallon  of  water,  should  be  used. 
Pickles  packed  in  a  brine  of  this  strength  will  keep  a  year,  if  the 
barrels  are  kept  filled  and  in  a  cool  place.  The  important  factor 
in  preserving  pickles  put  up  in  a  weak  brine,  such  as  is  ordinarily 
used  for  dill  pickles,  is  the  exclusion  of  air.  When  put  up  in  tight 
barrels  this  is  accomplished  by  keeping  the  barrels  entirely  filled 
with  brine. 

MIXED  PICKLES 

Onions,  cauliflower,  green  peppers,  tomatoes,  and  beans,  as  well 
as  cucumbers,  are  used  for  making  mixed  pickles.  All  vegetables 
should  first  be  cured  in  brine. 

For  making  mixed  pickles,  very  small  vegetables  are  much  to  be 
preferred.  If  larger  ones  must  be  used,  first  cut  them  into  pieces 
of  a  desirable  and  uniform  shape  and  size.  Place  in  the  bottom 
of  each  wide-mouth  bottle  or  jar  a  little  mixed. spice.  In  filling  the 
bottle  arrange  the  various  kinds  of  pickles  in  as  neat  and  orderly 
a  manner  as  possible.  The  appearance  of  the  finished  product  de- 
pends largely  upon  the  manner  in  which  they  are  packed  in  the 
bottle.     Do  not  completely  fill  the  bottles. 

If  sour  pickles  are  desired,  fill  the  bottles  completely  with  a 
45-grain  vinegar.    If  sweet  ones  are  wanted,  fill  with  a  liquor  made 
by  dissolving  4  to  6  pounds  of  sugar  in  a  gallon  of  vinegar. 
-  Seal  tight,  and  label  properly. 

SAUERKRAUT 

For  making  sauerkraut  in  the  home,  4  or  6  gallon  stone  jars  are 
considered  the  best  containers,  unless  large  quantities  are  desired,  in 
which  case  kegs  or  barrels  may  be  used. 

Select  only  mature,  sound  heads  of  cabbage.  After  removing  all 
decayed  or  dirty  leaves,  quarter  the  heads  and  slice  off  the  core 
portion.  For  shredding,  one  of  the  hand-shredding  machines  which 
can  be  obtained  on  the  market  is  much  the  best,  although  an  ordinary 
slaw  cutter  or  a  large  knife  will  do. 

In  making  sauerkraut  the  fermentation  is  carried  out  in  a  brine 
made  from  the  juice  of  the  cabbage  which  is  drawn  out  by  the  salt. 
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One  pound  of  salt  for  every  40  pounds  of  cabbage  makes  the  proper 
strength  of  brine  to  produce  the  best  results.  The  salt  may  be 
distributed  a>  the  cabbage  is  packed  in  the  jar  or  it  may  be  mixed 
with  the  shredded  cabbage  before  being  packed.  The  distribution 
of  2  ounces  of  salt  with  every  T>  pounds  of  cabbage  probably  is  the 
best  way  to  get  an  even  distribution. 

Pack  the  cabbage  firmly,  but  not  too  tightly,  in  the  jar  or  keg. 
When  full,  cover  with  a  clean  cloth  and  a  board  or  plate.  On  the 
cover  place  a  weight  heavy  enough  to  cause  the  brine  to  come  up  to 
the  cover. 

If  the  jar  is  kept  at  a  temperature  of  about  86°  F.,  fermentation 
will  -tart  promptly.  A  scum  soon  forms  on  the  surface  of  the  brine. 
As  this  scum  tends  to  destroy  the  acidity  and  may  affect  the  cabbage, 
it  should  be  skimmed  olf  from  time  to  time. 

If  kept  at  86°  F.,  the  fermentation  should  be  completed  in  six 
to  eight  days. 

A  well-fermented  sauerkraut  should  show  a  normal  acidity  of 
approximately  +'20,  or  a  lactic  acid  percentage  of  1.8  (p.  10). 

After  fermentation  is  complete,  set  the  sauerkraut  in  a  cool  place. 
If  the  cabbage  is  fermented  late  in  the  fall,  or  if  it  can  be  stored 
in  a  very  cool  place,  it  may  not  be  necessary  to  do  more  than  keep 
the  surface  skimmed  and  protected  from  insects,  etc.;  otherwise  it 
will  be  necessary  to  resort  to  one  of  the  following  measures  to  prevent 
spoilage: 

(1)  Pour  a  layer  of  hot  paraffin  over  the  surface,  or  as  much  of 
it  as  is  exposed  around  the  cover.  Properly  applied  to  a  clean 
surface,  this  effectually  seals  the  jar  and  protects  the  contents  from 
contamination. 

(-2)  After  the  fermentation  is  complete,  pack  the  sauerkraut  in 
glass  jars,  adding  enough  of  the  "kraut"  brine,  or  a  weak  brine 
made  by  adding  an  ounce  of  salt  to  a  quart  of  water,  to  completely 
fill  the  jars.     Seal  the  jars  tight,  and  set  them  away  in  a  cool  place. 

The  second  method  is  much  to  be  preferred  to  the  first.  Sauer- 
kraut properly  fermented  and  stored  in  this  way  has  kept  through- 
out a  season  in  good  condition.  Placing  the  jars  before  sealing  in 
a  water  bath  and  heating  until  the  center  of  the  jar  shows  a  tem- 
perature of  about  160°  F.  gives  an  additional  assurance  of  good- 
keeping  quality  of  the  "kraut." 

In  the  commercial  canning  of  sauerkraut,  where  conditions  and 
length  of  Storage  can   not    be  controlled,  heat    must    always  be  used. 

FERMENTATION   AND   SALTING   OF   VEGETABLES 
OTHER  THAN  CUCUMBERS  AND  CABBAGE 

There  are  three  methods  of  preserving  vegetables  by  the  use  of 

,alt  : 

FERMENTATION  IN  AN  ADDED  BRINE 

Experiments  have  shown  that  string  beans,  green  tomatoes,  beets, 
chayotes,   mango    melons,   burr  gherkins,   cauliflower,   and   corn    (on 

cob)  may  be  we\]  preserved  in  a  i<>  per  '-cut  brine  I  i<»    on  the  Bali- 
nometer  scale)   for  several  month-.     Peppers  and  onions  are  better 

i  veil    in   an   so     brine.     The   brine   must    be   maintained  at  its 
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original  strength  by  the  addition  of  salt,  and  the  surface  of  the 
brine  must  be  kept  free  from  scum.  Some  of  the  vegetables  listed, 
notably  string  beans  and  green  tomatoes,  are  well  adapted  to  fer- 
mentation in  a  weak  brine  (5  per  cent  salt),  in  which  case  dill  and 
other  spices  may  be  added.  The  general  directions  given  for  dill 
pickles  (p.  8)  should  be  followed. 

FERMENTATION   IN  BRINE  PRODUCED  BY   DRY   SALTING 

This  method,  of  course,  can  be  used  only  for  vegetables  which 
contain  enough  water  to  make  their  own  brine.  String  beans,  if 
young  and  tender,  may  be  preserved  in  this  way.  Remove  tips  and 
strings,  and,  if  the  pods  are  large,  break  them  in  two.  Older  beans, 
and  doubtless  other  vegetables,  could  be  preserved  by  this  method 
if  first  shredded  in  the  same  manner  as  cabbage  (p.  10).  Use  salt 
equal  to  3  per  cent  of  the  weight  of  the  vegetables  (1  ounce  salt 
to  about  2  pounds  vegetables). 

SALTING  WITHOUT  FERMENTATION 

Enough  salt  to  prevent  all  bacterial  action  must  be  added.  Wash 
and  weigh  the  vegetables.  Mix  with  them  thoroughly  one-fourth 
their  weight  of  salt.  If  after  the  addition  of  pressure  there  is  not 
enough  brine  to  cover  the  product,  add  brine  made  by  dissolving 
1  pound  of  salt  in  2  quarts  of  water.  As  soon  as  bubbling  ceases, 
protect  the  surface  by  covering  with  paraffin.  This  method  is  espe- 
cially well  adapted  to  vegetables  in  which  the  sugar  content  is  too 
low  to  produce  a  successful  fermentation,  such  as  chard,  spinach, 
and  dandelions.  Corn  can  also  be  well  preserved  in  this  way.  Husk 
it  and  remove  the  silk.  Cook  it  in  boiling  water  for  10  minutes, 
to  set  the  milk.  Then  cut  the  corn  from  the  cob  with  a  sharp  knife, 
weigh  it,  and  pack  it  in  layers,  with  one-fourth  its  weight  of  fine 
salt. 

The  methods  of  preservation  outlined  are  not  limited  to  vegetables. 
Solid  fruits,  like  clingstone  peaches  and  Kieffer  pears,  can  be  pre- 
served in  an  80°  brine  for  as  long  as  six  months.  After  the  salt  has 
been  soaked  out,  they  may  be  worked  up  into  desirable  products  by 
the  use  of  spices,  vinegar,  sugar,  etc.  Soft  fruits,  like  Elberta 
peaches  and  Bartlett  pears,  are  best  preserved  in  weak  vinegar  (2 
per  cent  acetic  acid).3 

CAUSES  OF  FAILURE 

SOFT  OR  SLIPPERY  PICKLES 

A  soft  or  slippery  condition,  one  of  the  most  common  forms  of 
spoilage  in  making  pickles,  is  the  result  of  bacterial  action.  It 
always  occurs  when  pickles  are  exposed  above  the  brine  and  very 
often  when  the  brine  is  too  weak  to  prevent  the  growth  of  spoilage 
organisms.  To  prevent  it  keep  the  pickles  well  below  the  brine  and 
the  brine  at  the  proper  strength.     To  keep  pickles  for  more  than  a 

•Report  of  an  investigation  In  the  Bureau  of  Chemistry  on  the  utilisation  of  i»rined 
products,  by  Rhea  C.  Scott,  1919. 
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very  few  weeks  a  brine  should  contain  10  per  cent  of  salt.  Once 
pickles  have  become  soft  or  slippery  as  a  result  of  bacterial  action 
no  treatment  will  restore  them  to  a  normal  condition. 

HOLLOW  PICKLES 

Hollow  pickles  may  occur  during  the  process  of  curing.  This 
condition,  however,  does  not  mean  a  total  loss,  for  hollow  pickles 
may  be  utilized  in  making  mixed  pickles  or  certain  forms  of  relish. 
While  there  are  good  reasons  to  believe  that  hollow  pickles  are 
the  result  of  a  faulty  development  or  nutrition  of  the  cucumber, 
there  is  also  a  strong  probability  that  incorrect  methods  may  con- 
tribute to  their  formation.  One  of  these  is  allowing  too  long  a 
time  to  intervene  between  gathering  and  brining.  This  period 
should  not  exceed  24  hours. 

Hollow   pickles   frequently   become   floaters.      Sound   cucumbers 

f)roperly  cured  do  not  float,  but  any  condition  which  operates  to 
ower  their  relative  weight,  such  as  gaseous  distention,  may  cause 
them  to  rise  to  the  surface. 

EFFECT  OF  HARD  WATER 

So-called  hard  waters  should  not  be  used  in  making  a  brine.  The 
presence  of  large  quantities  of  calcium  salts  and  possibly  other 
salts  found  in  many  natural  waters  may  prevent  the  proper  acid 
formation,  thus  interfering  with  normal  curing.  The  addition  of 
a  small  quantity  of  vinegar  serves  to  overcome  alkalinity  when 
hard  water  must  be  used.  If  present  in  any  appreciable  quantity, 
iron  is  objectionable,  causing  a  blackening  of  the  pickles  under 
Borne  conditions. 

SHRIVELING 

Shriveling  of  pickles  often  occurs  when  they  have  been  placed 
at  once  in  very  strong  salt  or  sugar  solutions,  or  even  in  very  strong 
viiitcrars.  For  this  reason  avoid  such  solutions  so  far  as  possible. 
When  a  strong  solution  is  desirable  the  pickles  should  first  be  given 
a  preliminary  treatment  in  a  weaker  solution.  This  difficulty  is 
in.--!  often  encountered  in  making  sweet  pickles.  The  presence  of 
Mii_r;n"  in  high  concentrations  is  certain  to  cause  shriveling  unless 
precautions  are  taken  ( p.  8). 

EFFECT  OF  TOO   MUCH  SALT  ON   SAUERKRAUT 

Perhaps  tli"  mod  common  cause  of  failure  in  making  sauerkraut 
is  the  use  of  too  much  suit.  The  proper  quantity  is  2£  per  cent  by 
weight  of  the  cabbage  packed.  When  caobage  is  to  be  fermented 
in  wery  irarm  nreather  it  may  l>e  well  to  use  u  little  more  salt.  As 
a  rule,  howeyer,  this  should  u<>t  exceed  "»  per  cent.  In  applying  the 
■all  see  thai  it  is  evenly  distributed.  The  ied  streaks  irhicn  are 
sometimes  seen  in  sauerKraul  are  believed  to  be  due  to  uneven  dis- 
tribution of  salt. 

EFFECT  OF  SCUM 

Spoilage  of  the  top  layers  of  vegetables  fermented  in  brine  is  sure 
I  ur  unless  tin  Beam  which  forms  on  the  surface  is  frequently 
removed.    This  scum  is  made  up  oi  wild  yeaste,  molds,  and  bacteria, 
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which,  if  allowed  to  remain,  attack  and  break  down  the  vegetables 
beneath.  They  may  also  weaken  the  acidity  of  the  brine,  in  which 
w7av  they  may  cause  spoilage.  The  fact  that  the  top  layers  have 
spoiled  does  not  necessarily  mean,  however,  that  all  in  the  con- 
tainer are  spoiled.  The  molds  and  other  organisms  which  cause  the 
spoilage  do  not  quickly  get  down  to  the  lower  layers.  The  part 
found  in  good  condition  often  may  be  saved  by  carefully  removing 
the  spoiled  part  from  the  top,  adding  a  little  fresh  brine,  and  pour- 
ing hot  paraffin  over  the  surface. 

EFFECT  OF  TEMPERATURE 

Temperature  has  an  important  bearing  on  the  success  of  a  lactic 
fermentation.  The  bacteria  which  are  essential  in  the  fermentation 
of  vegetable  foods  are  most  active  at  a  temperature  of  approximately 
86°  F.,  and  as  the  temperature  falls  below  this  point  their  activity 
correspondingly  diminishes.  It  is  essential,  therefore,  that  the  foods 
be  kept  as  close  as  possible  to  86°  F.  at  the  start  and  during  the 
active  stages  of  a  fermentation.  This  is  especially  important  in 
the  production  of  sauerkraut,  which  is  often  made  in  the  late  fall  or 
winter.  The  fermentation  may  be  greatly  retarded  or  even  stopped 
by  too  low  a  temperature. 

After  the  active  stages  of  a  fermentation  have  passed,  store  the 
food  in  a  cool  place.  Low  temperatures  are  always  an  aid  in  the 
preservation  of  food  products. 

COLORING  AND  HARDENING  AGENTS 

To  make  what  is  thought  to  be  a  better  looking  product,  it  is  the 
practice  in  some  households  to  "  green  "  pickles  by  heating  them  with 
vinegar  in  a  copper  vessel.  Experiments  have  shown  that  in  this 
treatment  copper  acetate  is  formed,  and  that  the  pickles  take  up 
very  appreciable  quantities  of  it.     Copper  acetate  is  poisonous. 

By  a  ruling  of  the  Secretary  of  Agriculture,  made  July  12,  1912, 
foods  greened  with  copper  salts,  all  of  which  are  poisonous,  will  be 
regarded  as  adulterated. 

Alum  is  often  used  for  the  purpose  presumably  of  making 
pickles  firm.  The  use  of  alum  in  connection  with  food  products  is 
of  doubtful  expediency,  to  say  the  least.  If  the  right  methods  are 
followed  in  pickling,  the  salt  and  acids  in  the  brine  will  give  the 
desired  firmness.  The  use  of  alum,  or  any  other  hardening  agent, 
is  unnecessary. 

TABLES  AND  TESTS 

Table  1. — Halt  percentages,  corresponding  salinometer  readings,  and  quantity  of 
salt  required  to  make  6  quarts  of  brine 


Salt  in 
solution 

Salino- 
meter 
reading 

Salt  in 

6  quarts 

of  finished 

brine 

Salt  in 
solution 

Salino- 
meter 
reading 

Salt  in 

6  quarts 

of  finished 

brine 

Per  cent 
1.06 
2.12 
3.18 
4.24 
5.3 
6.36 
7.42 

Degrees 
4 
8 
12 
16 
20 
24 
28 

Ounces 
2 
4i 

1 

13 

m 

Per  cent 

8.  4X 

9.  54 
10.6 
15.9 
21.2 
20.  S 

Degrees 
32 
36 
40 
60 
80 
100 

Ounces 
18 
20 

22J 
35 
48 
64 
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The  figures  given  in  the  first  two  columns  of  Table  1  are  correct. 
Those  in  the  last  column  arc  correct  within  the  possibilities  of 
ordinary  household  methods.  To  make  up  a  brine  from  this  table, 
the  required  quantity  of  salt  is  dissolved  in  a  smaller  volume  or 
water  and  water  is  added  to  make  up  as  nearly  as  possible  to  the 
required  6  quarts.  * 

One  pound  of  salt  dissolved  in  9  pints  of  water  makes  a  solution 
with  a  salinometer  reading  of  40°,  or  approximately  a  10  per  cent 
brine.  In  a  brine  of  this  strength,  fermentation  proceeds  somewhat 
slowly.  Pickles  kept  in  a  brine  maintained  at  this  strength  will  not 
spoil.  One-half  pound  of  salt  dissolved  in  9  pints  of  water  makes 
approximately  a  .">  per  cent  brine,  with  a  salinometer  reading  of  20°. 
A  brine  of  this  strength  permits  a  rapid  fermentation,  but  vegetables 
kept  in  such  a  brine  will  spoil  within  a  few  weeks  if  air  is  not  ex- 
cluded. 

A  brine  in  which  a  fresh  egg  just  floats  is  approximately  a  10 
per  cent  solution. 

Ferment  at  ion  takes  place  fairly  well  in  brines  of  40°  strength,  and 
will,  to  some  extent  at  least,  up  to  60°.  At  80°  all  fermentation 
stops. 

The  volume  of  brine  necessary  to  cover  vegetables  is  about  half  the 
volume  of  the  material  to  be  fermented.  For  example,  if  a  5-gallon 
keg  is  to  be  packed,  2 J  gallons  of  brine  is  required. 

Table  2. — Freezin;/  jmint  of  brine  at  different  stilt  concentrations 


Salinom- 

Freezing 

Salt 

clcr 

tempera- 

reading 

ture 

Per  cent 

Degrees 

°  F. 

5 

20 

25.2 

10 

40 

18.7 

15 

60 

12.  2 

20 

80 

6.1 

25 

100 

0.5 

'I' mm  i  ::.     Density  <>f  sugar  sirup 


Density 

Quantity  of 

sugar  for 
each  gallon 

Density 

Quantity  of 

siik'ur  for 
each  gallon 

ofwahr  I 

of  water  l 

Degrees 

Itrii  or 

Hrizor 

Hailing 

Lbs.    Ou. 

Balling 

Lbs.    Ozs. 

5 

7 

35 

4      7.75 

10 

14.8 

40 

5      8.75 

15 

1      7.5 

45 

6    13 

20 

1     14. 75 

50 

8      5.25 

25 

2    12  5 

55 

10      4 

30 

3      9 

00 

12      8 

i  vinegar  Is  used,  the  equivalent  sugar  hydrometer  reading  would  be  about  2  degrees  higher 
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Table  4. — Number  of  cucumbers  of  various  sizes  required   to  make  a  gallon 

of  pickles 


Size 

# 

Variety 

Number  to 
a  gallon 

1  to  2  i nches  long 

Gherkins  l 

Small  pickles 

Medium  pickles... 
Large  pickles 

250  to  650 

130  to  250 

40  to  130 

12  to    40 

i  Small  pickles  are  usually  designated  as  gherkins.    Those  of  very  small  size  are  sometimes  called  midgets. 

The  maximum  acidity  formed  by  a  lactic  fermentation  of  vege- 
tables in  brine  varies  from  0.25  to  2  per  cent.  The  maximum  is 
reached  at  or  soon  after  the  close  of  the  active  stage  of  fermenta- 
tion. After  this  the  acidity  usually  decreases  slowly.  The  stage  of 
active  fermentation  continues  for  from  one  to  three  weeks,  depend- 
ing upon  the  temperature,  strength  of  brine,  etc.  During  this  period 
gas  is  formed  and  froth  appears  on  the  surface,  owing  to  the  rising 
of  gas  bubbles.    At  the  close  of  this  period  the  brine  becomes  "  still." 

The  quantity  of  acid  formed  depends  primarily  upon  the  sugar 
content  of  the  vegetables  fermented,  but  it  may  be  influenced  by  other 
factors. 

Dipping  a  piece  of  blue  litmus  paper  (obtainable  at  drug  stores) 
in  the  brine  will  show  whether  the  brine  is  acid.  If  the  paper  turns 
pinkish  or  red,  the  brine  is  acid,  but  the  litmus  paper  does  not  give  a 
definite  indication  of  the  degree  of  acidity. 

For  those  who  want  to  know  accurately  what-the  degree  of  acidity 
is  the  following  method  is  outlined : 

With  a  pipette  transfer  exactly  5  cubic  centimeters  of  the  brine  to 
a  small  evaporating  dish.  To  this  add  45  cubic  centimeters  of  dis- 
tilled water  and  1  cubic  centimeter  of  a  0.5  per  cent  solution  of  phe- 
nolphthalein  in  50  per  cent  alcohol.  Then  run  in  slowly  a  one- 
twentieth  normal  sodium  hydrate  solution.  This  is  best  done  by  using 
a  25  cubic  centimeter  burette,  graduated  in  tenths.  As  the  sodium 
hydrate  is  being  added  stir  constantly,  and  note  carefully  when  the 
entire  liquid  shows  a  faint  pink  tint.  This  indicates  that  the  neutral 
point  has  been  reached.  Kead  off  carefully  the  exact  quantity  of 
sodium  hydrate  required  to  neutralize  the  mixture  in  the  dish.  This 
number  multiplied  by  0.09  gives  the  number  of  grams  of  acid  per 
100  cubic  centimeters,  calculated  as  lactic,  present  in  the  brine. 

This  method  can  be  used  to  determine  the  acid  strength  of  vine- 
gars. Multiply  by  0.06  to  ascertain  the  number  of  grams  of  acetic 
acid  per  10X)  cubic  centimeters  present  in  the  vinegar. 

The  apparatus  and  chemicals  needed  for  this  test  can  be  obtained 
from  any  firm  dealing  in  chemical  apparatus  and  supplies. 
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CABBAGE  DISEASES  are  preventable  in  the  main 
by  simple  means  of  plant  sanitation. 

Rotation  of  crops  should  be  practiced,  avoiding 
crops  which  belong  to  the  cabbage  family,  such  as 
cauliflower,    turnips,  Brussels    sprouts,    and    kale. 
Keep  down  mustard  and  related  weeds  which  har 
bor  cabbage  pests. 

Drainage  water  and  refuse  from  diseased  cabbage 
fields  will  carry  infection.  So  will  stable  manure 
with  which  diseased  material  has  been  mingled. 

The  seed  bed  is  often  the  source  of  infection.  The 
greatest  pains  should  be  taken  to  insure  healthy 
plants.  Locate  the  seed  bed  on  new  ground,  if  pos- 
sible, or  sterilize  by  steam  the  soil  used. 

Clubroot  is  avoided  by  the  free  use  of  lime  and 
by  setting  healthy  plants.  Disinfect  all  cabbage  seed 
before  planting,  to  prevent  black  rot  and  blackleg. 
Yellows  is  due  to  a  fungus  which  persists  in  the  soil 
for  many  years.  Varieties  of  cabbage  resistant  to 
this  disease  are  available. 

This  bulletin  is  a  revision  of  and  supersedes  Farm- 
ers' Bulletins  925  and  1351. 


Washington,  D.  C.  Issued  February,  192: 


DISEASES  OF  CABBAGE  AND  BELATED 

PLANTS 

:\   .1    ( '.  Walked  Pathologist,  Office  of  Tractable  and  Forage  Diseases,  Bureau 

of  Plant  Industry 


CONTENTS 


Page 

abbnge  and  other  onicifers 1 

dentification  of  diseases 1 

I«.\\     tbe    various     .lis. -uses    :u«-    .lis 

geminated 2 

ai  ii  practice  in  relation  t.»  .lis- 

control 5 

«>s  of  cabbage  and   other  cru- 

dferooa  plants 8 

<  'lulu-out 8 

Boot    knot     (caused    bj     Denm- 

>) 9 

Yellows 11 

Black  roi It) 

Malnutrition,       a       nonparasitic 

<lix'.i><    18 

Upborn 20 

win-  stem  or  damping  off 20 


Page 


Diseases    of   cabbage    and   other   cru- 
ciferous  plants    Continued. 

Blackleg 21 

Ring  spot 24 

Black     leaf     spot     (black     mold, 

brown     rot) 24 

Spot    disease  of  cauliilower 25 

Downy    mildew 26 

Powdery    mildew 26 

White  rust 27 

Soft   rot 27 

Drop   (watery  soft  rot) 28 

Rnizoctonla  head  rot 29 

Pytliium   head  rot 29 

Injuries  from  weather  conditions 29 

Flooding 29 

Freezing  injury 80 

Lightning  injury 30 


CABBAGE  AND   OTHER  CRUCIFERS 

FROM  the  original  wild  stocks  of  the  cabbage  group  have  come 
our  culth  -sited  cabbage,  cauliflower,  broccoli,  Brussels  sprouts. 
kohlrabi,  collards,  and  kale.  Other  cultivated  plants  closely  related 
to  those  already  mentioned  are  turnip,  radish,  rape,  rutabaga,  and 
charlock.  Among  the  related  wild  plants  shepherd 's-purse,  pepper- 
and  mustard  arc  of  most  frequent  occurrence.  Mustard  is 
Sometimes  cultivated,  but  it  irrows  so  profusely  under  all  conditions 
that  it  is  perhaps  better  classed  as  an  obnoxious  weed.  The  term 
^crucifers  osed  in  this  bulletin  refers  collectively  to  all  the  vege- 
tables and  weeds  mentioned  in  this  paragraph,  which  belong  to  the 
botanical  family  ( Yuciferae,  so  called  from  the  form  of  the  4-petaled 
tlmv. ••  of  them  are  subject  to  the  same  dis<  o  that  the 

methods  of  control  <d'  the  diseases  of  cabbage  cari  often  be  applied 
to  other  cruci fers  as  well. 

IDENTIFICATION   OF   DISEASES 


It    is   the   purpose   of  this   bulletin   to  describe   the  outstanding 

prnptoms  of  each  •  the  uature  of  the  causal  agency, 

nd  to  point  out  such  remedial  measures  as  arc  known.    The  various 

in.  to  ;i  large  extent,  be  identified  by  the  outward  appear- 

of  the  atlctc. |  plants.     In  certain  cases,  however,  points  of 

l 
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similarity  often  lead  to  confusion.     In  order  to  aid  the   reader  in 
diagnosis,  the  following  key  is  given  : 

Descriptive  key  to  cabbage  i4sease» 

Page 

A.  Diseases  causing  enlargements  of  the  root  accompanied  by  stunting 

or  Wilting. 

1.  Clubroot s 

2.  Root   knot it 

B.  Diseases  causing  yellowing  of  the  foliage,  not  in  delimited  spots. 

a.  With  discoloration  of  the  veins  and  often  one-sided  development 

of  the  leaves. 
a-1.  Dark  browning  of  veins. 

3.  Yellows 11 

a-2.  Blackening   of  veins. 

4.  Black  rot 16 

b.  Light  green  or  yellow  cast  between  the  veins;  no  discoloration  of 

veins. 

5.  Malnutrition 16 

c.  Yellowing  at  margins  of  leaves  followed  by  dying  of  tissue  :   no 

discoloration    of    veins. 

6.  Tipbnrn 2<> 

C.  Diseases  causing  blackening  of  roots  and  lower  portion  of  stem. 

7.  Wire  stem 20 

8.  Blackleg 1 21 

D.  Diseases  causing  dark  or  gray  spots  on  leaves  and  stems. 

8.  Blackleg 21 

9.  Ring  spot 24 

10.  Black  leaf  spot 24 

11.  Spot    disease    of    cauliflower 25 

E.  Diseases  causing  mildew  or  white  or  yellowish  spots  on  leaves  and 

stems. 

12.  Downy  mildew 20 

13.  Powdery  mildew 20 

14.  White   rust 27 

F.  Diseases  causing  rotting  of  the  heads  in  the  latter  part  of  the  season 

or  in  storage. 

15.  Soft    rot 27 

10.  Drop   (watery  soft  rot) 28 

17.  Rhizoctonia  head  rot 29 

18.  Pythium   bead    rot 29 

G.  Diseased  condition  caused  by  climatic  agencies. 

19.  Flooding  ___ 29 

20.  Freezing _. 30 

21.  Lightning  injury 30 

HOW  THE  VARIOUS  DISEASES  ARE  DISSEMINATED 

Fungous  and  bacterial  diseases  are  carried  from  one  place  to  an- 
other by  various  means,  such  as  (1)  insects,  (2)  infected  seed,  (3) 
transplanting  from  an  infected  seed  bed  to  the  field,  (4)  surface 
drainage  water,  (5)  cabbage  refuse  and  stable  manure,  (6)  farm 
animals  and  tools,  and  (7)  wind. 

INSECTS   AS   DISEASE  CARRIERS 

Insects  frequently  are  distributors  of  disease.  For  instance,  the 
bacteria  causing  the  black  rot  of  cabbage  are  carried  from  one  plant 
to  another  and  from  one  leaf  to  another  by  slugs,  snails,  etc.  Insect 
wounds  offer  favorable  places  for  infection  with  certain  diseases. 
Insects  which  visit  cabbage  and  other  crucifers  are  likely  to  carry 
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erms  on  their  bodies  and  deposit  them  on  the  parts  of  nonin- 
lected  plants.  If  the  conditions  are  favorable,  infection  then  takes 
place. 

Certain  insects  are  attracted  to  diseased  areas  of  plants  by  the 
odor-  emitted  therefrom.  Cabbage  affected  with  clnbroot  has  a  very 
jive  odor  at  some  stages  in  the  development  of  the  disease,  and 
this  odor  lias  been  known  to  attract  insects.  The  insects,  burrowing 
through  the  ground  or  feeding  upon  the  roots,  carry  the  disease  from 
the  root-  of  one  plant  to  those  of  another. 

INFECTED   SEED 

Cabbage  growers  seldom  raise  their  own  seed,  but  usually  receive 

it  through  the  customary  seed  trade  channels  located  in  different 

sections  of  the  United  States  or  even  in  foreign  countries.     The  germs 

of  several  of  the  most  serious  cabbage  diseases,  including  black  rot 

and  blackleg,  are  commonly  carried  with  the  seed.     For  this  reason 

l  fundamental  importance  that  the  source  of  seed  be  known  and 

that   precautions  be  taken  to  lessen  the  danger  from  seed-borne  dis- 

As   to  the  source  of  seed,  the  evidence   indicates  that  the 

PiiLM't  Sound  district  is  relatively  free  from  blackleg  and  black  rot, 

and  there  is  ground  for  hope  that  owing  primarily  to  climatic  factors 

it  may  remain  so  permanently.     In  any  case  it  is  always  advisable 

a-  a  precautionary  measure  to  treat  the  seed  with  some  disinfectant 

before  -owing  (see  pp.  5-0),  unless  it  is  known  witli  certainty  to  be 

from  seed-borne  disease  germs. 

TRANSPLANTING 

Plant-  that  arc  started  in  a  crowded  seed  bed,  which  is  often 
]<><  ;it< -d  on  old  cabbage  ground  near  the  house  or  in  the  garden,  are 
Ereqtient  carriers  of  diseases  to  a  noninfected  field.  In  such  crowded 
condition-  diseases  arc  readily  communicated  from  one  plant  to  an- 
other. The  Loss  in  the  Held  can  he  greatly  reduced  if  care  is  used 
to  prevent  the  introduction  of  disease  into  the  seed  bed,  by  proper 
disinfection  of  the  seed  and  selection  of  dean  soil  or  by  soil  disun- 
ion where  rotation  is  impracticable. 

SURFACE  DRAINAGE  WATER 

Drainage   water  or  the  run-off  during  heavy   rains   probably    fur- 
one   of   the    most    important    means    for    the   dissemination    of 
plant  and    has   been    found    in    many    places   to  explain    the 

presence  of  a  disease  in  fields  where  cabbage  or  other  cruciiers  have 
paver  before  been  grown.  If  the  crop  i-  planted  on  high  ground  the 
Benns  from  the  refuse  of  diseased  plants  may  be  washed  to  the  low- 
Beldfl  during  heavy  rains.  In  the  hope  of  avoiding  disease  by 
BW  field  on  this  low  ground  may  be  selected  where 
the  -I  !1  prove  a-  severe  as  on  the  abandoned  field. 

In    BOmC  Sections    where   cabl  grown    on    a    commercial   scale 

ustomary  to  Bet  the  plant-  with  i  machine  which  drops  about  a 
half  pint  of  water  for  cadi  plant  For  fchie  purpose  the  water  from 
drainage  ditches,  which  is  often  the  run  oil  from  a  field  where  some 
had  disease  has  been  present,  hem-  the  most  available,  is  frequently 
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used.  This  use  furnishes  another  method  of  spreading  disease,  as 
was  illustrated  in  a  field  sot  to  cabbage  for  the  first  time,  where  the 
water  used  in  setting  a  part  of  the  field  was  obtained  from  a  well : 
for  the  remainder,  water  from  a  drainage  ditch  adjacent  to  a  field 
planted  to  cabbage  the  previous  year  was  used.  The  plants  set  in 
both  portions  of  the  field  were  obtained  from  the  same  seed  bed. 
The  yellows  was  very  severe  where  the  plants  were  set  with  water 
from  the  drainage  ditch;  the  other  part  of  the  field  was  free  from  it. 

CABBAGE  REFUSE  AND  STABLE  MANURE 

A  not  uncommon  practice  is  to  throw  the  refuse  of  cabbage  or 
other  crops  on  the  manure  heap,  the  compost  thus  formed  being 
hauled  out  and  distributed  on  the  fields  the  following  spring.  Near 
sauerkraut  factories  the  refuse  is  often  spread  directly  on  the  cab- 
bage land  and  plowed  under.  These  are  bad  practices  if  the  crop  is 
diseased,  as  the  causal  organisms  may  thereby  be  readily  dissemi- 
nated. 

The  value  of  cabbage  leaves  as  fertilizer  is  doubtful.  They  con- 
tain nearly  90  per  cent  of  water,  so  that  even  if  all  the  dry  matter 
had  fertilizing  value,  the  quantity  is  ordinarily  so  small  as  to  be  of 
minor  importance.  In  any  case  the  refuse  should  be  plowed  under 
on  fields  designed  for  the  culture  of  crops  other  than  cabbage  or  its 
relatives. 

The  stems  and  chaff  from  even  mildly  infected  seed  plants  may 
serve  as  a  source  of  disease.  One  case  has  been  noted  where  surface 
drainage  water  carried  the  blackleg  fungus  from  a  pile  of  such 
refuse  of  the  previous  season  to  a  near-by  plant  bed.  resulting  in  a 
general  infection.  Such  material  should  be  burned  or  disposed  of  in 
some  other  proper  manner. 

DISTRIBUTION    BY    FARM    ANIMALS    AND    TOOLS 

Although  the  use  of  sheep  or  other  animals  in  cabbage  fields  is 
recommended  for  saving  the  waste,  it  should  be  remembered  that  the 
worst  diseases  are  perpetuated  in  the  stem  and  root  tissues,  which 
are  not  eaten.  On  the  other  hand,  grazing  animals  passing  from  the 
cabbage  lands  to  other  fields  may  scatter  the  germs  of  cabbage  dis- 
eases. Many  of  these  germs  pass  through  the  digestive  tract  un- 
harmed, and  in  any  case  they  are  easily  carried  with  the  soil  on 
the  feet  of  animals.  Reasonable  care,  therefore,  should  be  exercised 
so  that  infected  soil  wTill  not  be  transported  to  new  cabbage  fields 
by  cultivators,  other  tools,  or  draft  horses.  While  such  practices 
are  in  some  degree  unavoidable  in  farm  operations,  these  dangers 
should  always  be  understood  and  all  reasonable  precautious  taken  to 
avoid  them,  especially  with  such  serious  soil-borne  diseases  as  club- 
root  and  yellows. 

DISSEMINATION   BY   WIND 

Dissemination  by  wind  is  perhaps  not  so  important  a  factor  in  the 
distribution  of  diseases  of  cruciferous  plants  as  some  already  men- 
tioned. Nevertheless,  in  certain  districts  where  the  soil  is  light, 
where  dry  weather  prevails  a  part  of  the  year  and  high  winds  are 
common,  spores  may  be  carried  long  distances.     The  diseases  that 
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are  external  to  the  leaves  are  more  likely  to  be  distributed  in  this  way 
than  parasites  which  are  situated  in  the  soil  or  in  the  internal 
portion  of  the  plant. 

FARM  PRACTICE  IN  RELATION  TO  DISEASE  CONTROL 

S  era]  methods  by  which  diseases  may  be  carried  from  one  plant 
mother,  from  one  field  to  another,  or,  indeed,  from  one  part  of 
the  country  to  another,  have  already  been  pointed  out.  In  view  of 
these  facts,  the  first  aim  of  the  farmer  should  be  to  prevent,  if  pos- 
sible, the  introduction  and  distribution  of  destructive  diseases  on  his 
farm.  In  order  to  accomplish  this  several  precautions  should  be 
observed,  of  which  the  more  important  are  the  disinfection  of  seed 
or  the  production  of  disease-free  seed,  the  location  and  care  of 
the  seed  bed,  and  crop  rotation. 

DISINFECTION   OF   SEED 

American  cabbage  growers,  as  a  rule,  prefer  to  buy  seed  rather 
than  grow  their  own,  and  in  general  this  custom  is  based  on  sound 
nomic  principles  and  is  likely  to  continue.     Seed  growing  is  an 
industry  in  itself,  requiring  specialized  cultural  methods  and  certain 
favorable  climatic  conditions.     Because  of  these  facts  most  of  the 
American  supply  of  cabbage  seed  is  grown  on  Long  Island  or  near 
Puget   Sound  or  is  imported.     Persons  engaged  in  the  seed-grow- 
ing industry,  as  a  rule,  are  not  well  informed  about  most  cabbage 
1  use  no  special  precautions  to  insure  the  production  of 
i    free  from  the  germs  of  disease.     Certain  diseases,  including 
black  rot  and  blackleg,  develop  on  seed  plants  and  are  disseminated 
with  the  seed,  and  probably  nearly  all  the  other  disease' parasites  dis- 
cussed in  thi>  bulletin  may  do  so  under  some  conditions.     It  is  there- 
probable  that  disease  germs  are  very  commonly  being  distributed 
with  the  seed.     Unfortunately  there  is  no  sure  means  of  determining 
by  examination,  microscopical  or  otherwise,  whether  or  not  a  certain 
lot  of  seed  is  tree  from  infection-  germs,  except  by  growing  plants 
from  the  seed   under  conditions  favorable  for  disease  development. 
The  cabbage  grower  may  guard  against  much  of  this  danger  oy  the 
disinfection  of*  his  seed  before  sowing.     The  process  is  simple  and 
and  is  applicable  to  cauliflower,  turnip,  and  other  crucifers,  as 
well  as  to  caobai 

are  corrosive  sublimate  (mercuric  chloride)  in  tablet  form  at 

any  drug  store,  and,  following  the  directions  on  the  package,  make  up 

a  i  to  1,000  solution  in  water.     Place  the  seed  in  a  sack  of  a  thinly 

woven  material,  such  as  coarse  cheesecloth,  having  it  large  enough  t<> 

allow   thorough    agitation   oi*  the  seed.     Soak  for  30  minutes  and 

follow  by  a  thorough  rinsing  in  clean  water.    Then  split   the  sack 

and  spread  oul  the  seed  in  a  thin  layer  to  dry,  stirring  as  needed. 

orrosive  sublimate  is  a  deadly  poison, 'care  must  be  taken  to 

tion  out  of  reach  of  children  and  farm  animals. 

i  •  itnicnt  is  sufficient  to  kill  germs  adhering  to  the  exterior 

of  the  seeds.     It  is  therefore  an  almost  perfect  measure  against  seed- 

f borne  black-rot  but  in  the  case  of  blackleg  (see 

p.  rj  1 )  the  germ  invades  the  seed  i oat  to  a  certain  extent.     In  this 

svi'd  treatment   is  not  entirely  effective,  and  with  frequent 
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rains  a  few  infected  seeds  may  be  sufficient  for  a  considerable  spread 
of  the  disease  throughout  the  seed  bed.  This  fact  makes  it  the  more 
important  that  greater  attention  be  paid  by  seed  retailers,  growers, 
and  growers'  organizations  to  the  condition  of  the  crop  from  which 
their  supply  comes,  as  to  its  freedom  from  seed-borne  diseases.  The 
control  of  these  diseases  by  their  elimination  at  the  seed  source  is  the 
more  desirable  because  of  the  lack  of  complete  disinfection  for  black- 
leg with  the  use  of  mercuric-chloride  solution.  The  establishment  of 
more  definite  cooperation  between  seed  growers,  seed  dealers,  and 
cabbage  growers  in  regard  to  the  question  of  disease-free  seed  would 
lead  to  a  reduction  in  losses  from  black  rot  and  especially  blackleg. 

PRODUCTION  OF  DISEASE-FREE  SEED 

Blackleg  and  black  rot  are  more  or  less  prevalent  in  all  of  the 
cabbage  sections  in  the  Central,  Eastern,  and  Southern  States.  With 
both  maladies  the  germs  are  readily  carried  over  winter  on  even 
mildly  infected  seed  heads,  and  they  then  attack  the  seed  plants  the 
following  season.  From  a  diseased  field  it  is  almost  impossible  to 
select  with  certainty  seed  heads^  which  are  free  from  these  diseases. 
The  most  effective  means  of  ridding  seed  stock  from  the  diseases. 
therefore,  is  to  start  with  clean  or  thoroughly  disinfected  seed.  If 
such  seed  is  infected  with  blackleg,  the  germ  may  be  almost  completely 
eradicated  by  soaking  the  seed  for  30  minutes  in  wTater  held  con- 
stantly at  122°  F.  This  treatment  will  reduce  the  percentage  of 
germination  somewhat  and  can  therefore  be  recommended  only  for 
special  cases  and  not  for  general  use.  By  combining  clean  seed  with 
a  clean  seed  bed  (see  the  next  paragraph)  and  a  clean  field,  these 
troublesome  diseases  may  be  avoided  and  clean  seed  produced.  The 
cabbage  seed-growing  section  of  Puget  Sound  appears  so  far  to  be 
free  from  blackleg.  A  study  of  climatic  conditions  as  affecting  this 
disease  leads  to  the  belief  that  the  dry  season  there  in  midsummer 
serves  to  prevent  its  development  in  that  region.  If  further  observa- 
tions substantiate  previous  findings,  the  control  of  blackleg  may  be 
solved  by  the  consideration  of  this  fact  in  purchasing  seeds  or  arrang- 
ing for  contract  growing.1 

LOCATION  AND  CARE  OF  THE  SEED  BED 

Cabbage,  cauliflower,  and  some  other  plants  of  the  same  family  are 
generally  started  in  a  seed  bed  before  being  set  in  the  field.  ks 
previously  pointed  out.  some  of  the  worst  diseases  of  these  crops  may 
be  transferred  to  noninfected  fields  by  means  of  the  plants  from  the 
seed  bed.  In  order  to  grow  strong,  vigorous  plants  as  quickly  as 
possible,  compost  or  stable  manure  is  applied  liberally  to  the  seed 
bed.  The  mistake  is  often  made  of  placing  the  bed  on  an  old  cabbage 
field  where  diseases  may  have  been  present,  because  the  soil  happens 
to  be  fertile  or  for  other  reasons.  Furthermore,  the  manure  might  be, 
and  often  is,  taken  from  the  heap  where  diseased  plants  have  been 
thrown  to  compost,  or  it  may  be  from  animals  that  have  fed  on  dis- 
eased cabbage.     In  either  case  there  would  be  great  danger  of  intro- 

1  For  further  details  as  to  sred  treatment  and  the  production  of  disease-free  seed  the 
reader  is  referred  to  the  following:   w.w.kki:,  J.  C.     seed  treatment  and  bainfall  in 

RELATION  TO  THE  CONTROL  of  CABBAQB  ULACK-LEG.      !'.   S.    Dept.  Agr.    Bill.    1029,   27   p.,    illiis. 

1922.  This  bulletin  is  ohtainable  from  the  Superintendent  of  Documents,  Government 
Printing  Office,  Washington,  D.  C,  for  10  cents. 
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Boeing  the  diseases  into  the  fleet!  bed.  The  transfer  of  such  plants  to 
the  field  would  naturally  mean  the  transfer  of  the  diseases  affecting 
them.  To  avoid  this  danger  the  seed  bed  should  always  be  made  on 
soils  it"  possible.  Where  it  is  necessary  to  use  old  soil  which 
may  contain  germs,  it  should  be  disinfected. 

W.  W.  Gilbert,  of  the  Bureau  of  Plant  Industry,  recommends  the 
following  methods  for  disinfecting  the  seed  beds  by  sterilization:  (1) 
By  means  of  draintile  laid  in  the  bottom  of  the  beds,  through  which 
steam  i>  passed;  (2)  by  means  of  an  inverted  pan  under  which  steam 
i-  admitted  :  or  (3)  by  drenching  the  soil  with  a  formalin  solution. 

In  the  tile  method  of  steaming,  lines  of  2-inch  to  3-inch  glazed  tile 
ire  placed  Lengthwise  in  the  beds  to  be  sterilized,  2  to  2%  feet  apart 
and  ir>  inches  below  the  surface,  and  are  left  there  permanently. 
They  provide  drainage  for  the  beds,  may  be  used  for  subirrigation, 
and  are  available  at  any  time  for  sterilizing  the  soil,  the  only  outlay 
for  labor  being  the  covering  of  the  beds  with  boards  or  a  tarpaulin 
and  the  connecting  of  the  tile  with  a  boiler  by  means  of  a  piece  of 
steam  hose.  The  soil  need  not  be  moved,  and  thus  a  large  part  of 
the  labor  involved  in  sterilization  is  obviated.  It  is  advisable,  how- 
ever, to  spade  up  the  soil,  so  that  the  steam  may  more  readily  pene- 
trate  it. 

Another  method  of  steaming,  by  means  of  an  inverted  galvanized- 
ii  nn  or  wooilen  pan  6  feet  wide.  10  feet  long,  and  G  inches  deep, 
under  which  steam  is  admitted,  has  been  used  in  the  sterilization  of 
tobacco  seed  beds  and  in  greenhouse  beds  and  has  given  very  satis- 
factory results.  The  use  of  steam  at  a  pressure  of  80  to  100  pounds 
and  treatment  tor  half  an  hour  to  an  hour  after  the  soil  has  reached 
a  temperature  of  212°  F.,  as  indicated  by  soil  thermometers,  has 
given  the  hot  results.  Detailed  directions  for  soil  sterilization  by 
the  method  here  outlined  will  be  found  in  Farmers'  Bulletin  (.M)< '>> 
maldehyde  sterilization  is  accomplished  by  drenching  the  soil 
with  a  1  to  loo  or  1  to  200  solution  of  standard  formaldehyde  (  lo 
in  i.  o  the  rate  of  three- fourths  of  a  gallon  per  square  foot  of 
several  days  before  the  soil  is  to  be  used.  Formaldehyde,  how- 
doc-  not  rid  the  soil  of  nematodes,  as  steaming  does.  This 
method  has  been  used  to  good  advantage  in  the  sterilization  of  lettuce 
for  the  prevention  of  fungous  diseases. 

DANGER    IN    USE    OF    CABBAGE    PLANTS    FROM    ANOTHER    LOCALITY 

In  thifl  connection  it  i-  necessary  to  warn  against  an  inherent  dan- 
ojn  tin-  increasing  traffic  in  cabbage  see  I  plants.    Although  it 

may  purchase  plants  brought    from  a  con- 
tble  distance  with  apparent  advantage  as  compared  with  the  use 
of  home-grown  seedlings,  nevertheless  this  practice  is  always  fraught 
with  danger.     Nfumero  ee  have  been  observed  where  the  loss 

from    black    rot    or    blackleg   on    Crops    grown    from    such    seedlings 
WM   mud  than    with    home-grown   stock    planted    alongside. 

■  <<ii  in  lucfa  seedlings  may  occur  without  being  evident 
upon  ordinary  inspection,  an. I  such  -l  clubroot.  root  knot. 

Mud  yellows  one-  introduced  may  thereafter  persist  indefinitely. 
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CROP  ROTATION 


Because  of  the  fact  that  the  germs  of  certain  cabbage  diseases 
overwinter  in  soil  and  refuse,  repeated  cropping  of  the  soil  with  the 
same  plant  favors  the  multiplication  of  the  disease  organisms.  The 
lack  of  data  as  to  just  how  long  a  time  is  needed  to  starve  out  a  given 
organism,  as  well  as  regional  variation  in  climate  and  soil,  makes  defi- 
nite recommendation  as  to  length  of  rotation  beside  the  point.  Black- 
leg and  black  rot  organisms  overwinter  in  the  soil  in  the  North  to 
some  extent,  but  a  two  to  three  year  rotation  of  the  main  field  seems 
to  be  satisfactory.  In  the  case  of  yellows,  the  organism  once  estab- 
lished is  so  persistent  that  its  reduction  by  means  of  rotation  is  out 
of  the  question.  Clubroot  is  also  very  persistent  in  the  soil,  and  long 
rotation  with  complete  subjection  of  related  wild  plants  which  may 
harbor  the  organism  is  necessary.  Even  with  the  less  persistent 
organisms,  such  as  those  of  blackleg  and  black  rot,  fairly  long  rota- 
tion of  the  seed  bed  is  essential.  This  is  the  more  important  because 
a  small  quantity  of  the  organism  in  the  seed  bed  may  spread  more 
rapidly  and  more  widely  than  in  the  field,  thus  causing  much  greater 
damage  than  a  similar  quantity  in  the  main  field. 

DISEASES  OF  CABBAGE  AND  OTHER  CRUCIFEROUS  PLANTS 

CLUBROOT 

Clubroot  has  been  known  for  more  than  a  century  in  Europe, 
where  it  is  widespread  in  its  occurrence  not  only  upon  cabbage,  but 
upon  other  cruciferous  crops.  It  is  also  known  in  other  parts  of  the 
globe,  such  as  Australia  and  New  Zealand.  It  is  widespread  in  the 
United  States.  As  a  rule  it  is  most  troublesome  in  the  market  gar- 
dening sections  around  large  cities,  but  in  recent  years  it  has  become 
of  increasing  significance  in  many  larger  cabbage-growing  regions. 
The  disease  affects  a  large  number  of  wild  and  cultivated  crucifers. 

CHARACTERISTICS    OF    CLUBROOT 

The  outstanding  symptom  of  the  disease  is  the  abnormal  enlarge- 
ment of  the  roots  (Fig.  1).  These  enlargements  may  occur  on  the 
very  small  roots,  the  secondary  roots,  the  taproot,  or  the  underground 
portion  of  the  stem.  As  a  rule  they  are  thickest  at  the  center,  taper- 
ing toward  either  end.  The  normal  processes  of  the  roots  are  of 
course  disturbed  by  this  malformation.  Moreover,  the  enlargements 
are  protected  less  against  secondary  soil  organisms,  so  that  decay  of 
the  root  galls  commonly  occurs  before  the  end  of  the  season. 

The  effect  of  this  root  disturbance  is  eventually  to  stunt  the  plant. 
This  does  not  always  occur  promptly,  however.  A  seed  bed,  for 
instance,  may  show  no  evidence  of  disease  in  the  above-ground  parts 
of  the  plants,  but  when  the  plants  are  pulled  they  are  found  to  have 
faii-sized  root  galls.  Likewise,  infection  occurring  in  the  main  field 
may  easily  escape  notice  because  the  stunting  of  the  plants  is  often 
very  slow  and  gradual.  Mildly  affected  plants  may  form  fair-sized 
heads.  If  the  environmental  conditions  favor  rapid  development  of 
the  disease  the  stunting  may  be  sudden  and  pronounced,  and  wilting 
of  the  plants  during  the  middle  of  bright  days  may  occur.  Perma- 
nent wilting  may  accompany  advanced  decay  of  the  enlarged  roots. 
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CAUSE    OF    CLUBROOT 

The  direct  cause  of  clubroot  is  a  minute  organism,  one  of  the  slime 
molds*'  the  >pores  of  which  remain  in  the  soil  for  long  periods  of 
time.  With  favorable  temperature  and  moisture,  some  of  the  spores 
germinate  and  each  gives  rise  to  a  small  motile  body  which  pene- 
trates  the  underground  parts  of  the  cabbage  plant.  Once  within 
the  host  it  enlarges,  probably  divides,  and  progresses  slowly  through 
the  tissue.  The  presence  of  the  parasite  stimulates  abnormal  growth 
of  the  affected  parts,  resulting  in  the  galls.  Later  the  organism 
divides  into  innumerable  individual  spores  which  are  so  constituted 
as  to  be  able  to  withstand  long  periods  of  unfavorable  weather. 
They  are  rettirned  to  the  soil 
upon  the  rotting  of  the  cab- 
bage roots. 

\  TROL   OF  CLUBROOT 

Liming  the  soil  is  the  most 
specific  remedial  measure  for 
clubroot.  Air-slaked  lime  is 
more  effective  than  ground 
limestone.  It  should  be  ap- 
plied shortly  before  planting 
and  in  sufficient  quantity  to 
neutralize  the  soil,  if  acid  in 
reaction,  and  to  leave  an  ex- 
of  lime. 

It  has  been  shown  experi- 
mentally that  infection  takes 
place  more  readily  in  a  moist 
than  in  a  moderately  dry  soil. 
Moreover,  clubroot  is  found 
oftener  in  low,  poorly  drained 
Spots  in   the  field  than   in  the 

higher  parts.   I  rood  >oil  drain- 
therefore    is    important 

;m«l     where     QgceSSary     should 

ombined  with  the  liming. 

i  iv    very    BUSCep- 

tible  to  the  disease,  and  the 
utmost  precaution  must  be  taken  to  grow  the  plants  on  uninfected 
soil,  or  di  >n  of  the  seed  bed  should  be  practiced.     Further- 

diseased  plants  where  practicable  should  be  destroyed  and  not 
thrown  on  the  manure  pile  or  left  in  the  field.  Crop  rotation  should 
he  practiced;  and.  as  it  has  hem  found  thai  the  disease  will  live  in 

.  the  rotation  should  be  i  long  one.  All 
cruciferous  weeds  should  be  destroyed,  and  no  cultivated  crucifers 
Bhould  be  used  in  the  rotation. 

ROOT  KNOT  (CAUSED   BY   NEMATODES) 

Jn   trying  to  distinguish   between   root    knot    and  clubroot    some 
confusion  is  likeh  lit.     Although  the  organisms  causing  the 


Fi-;.     1. 


•Enlarged    roots    of    cabbage    caused 
by   the  clnbrool   organiim 
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two  diseases  are  quite  different,  the  effects  produced  on  the  roots  bear 
some  points  of  resemblance.  (Compare  figs.  1  and  2.)  Root  knot 
is  generally  characterized  by  smaller  swellings  than  clubroot,  and 
infection  as  a  rule  is  more  uniformly  distributed  on  the  lateral  feed- 
ing roots.  If  upon  breaking  open  the  swellings  on  the  roots  pearly 
white  bodies  about  the  size  of  a  pinhead  are  found,  root  knot  is  to 
be  suspected.  These  white  specks  within  the  swelling  are  the  en- 
larged egg-bearing  female  nematodes  or  eelworms,  which  cause  the 
disease.  The  interior  mass  of  clubroot  is  slightly  pinkish  or  brick 
colored.    Root  knot  affects  a  great  variety  of  unrelated  plants,  while 

clubroot,  so  far  as 
known,  occurs  only  on 
crucifers. 

Furthermore,  root 
knot  is  confined  largely 
to  the  light,  sandy 
soils  in  the  South, 
although  it  Tiiay  occur 
in  the  Northern  States. 

COXTKOL   OF  BOOT  KNOT 

Crop  rotation  has 
been  found  to  be  the 
most  practicable  means 
of  controlling  this  dis- 
ease, the  object  being 
to  use  crops  immune 
or  resistant  to  root 
knot  for  the  purpose 
of  starving  out  the 
eelworms.  When  this 
method  of  controlling 
disease  is  employed,  a 
rotation  of  at  least 
three  years,  accompa- 
nied by -clean  cultiva- 
tion to  keep  down 
weeds,  should  be  prac- 
ticed. There  are  more 
than  500  different  spe- 
cies of  plants  already 
known  to  be  suscep- 
tible to  root  knot,  among  which  are  many  cultivated  plants  and 
numerous  weeds. 

The  following  lists  of  the  more  important  immune  or  highly 
resistant  crops  and  of  the  crops  and  weeds  known  to  be  susceptible 
to  root  knot  and  therefore  to  be  avoided  on  infested  fields  will  be  of 
assistance  in  planning  rotations  for  the  reduction  of  the  trouble. 

Crops  largely  or  entirely  Immune  to  root  knot 


Pig.  -i. 


-Enlarged   roots   of   cabbage    (root   knot)    caused 
by  nematodes 


Barley. 

Bean,  soy  (Laredo  variety  only). 

Bean,  velvet. 


Beggarweed,  Florida. 

Churns. 
Corn. 
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Cowpea,  Brabham. 
Cowpea,  Iron. 
( '«'\\  p  a,  Xlonetta. 
Cowpea,  Victor. 
Grass,  Bermuda. 

ab. 
Grasses  I  nearly  all). 
Kafir. 


Millets  (nearly  all). 

Milo. 

<  tots,  winter. 

Peannt 

Rye. 
Sorghum; 

Wheat. 


c, -ops  siisrt  />tihi<    io  root   knot 


Alfalfa. 
A -par 

.  Lima, 
-nap. 

Bean,  eoy  (ail  varieties  except  Laredo) 

Cabbage. 
Cane,  sugar. 
Can 
ry. 
r.  bur. 
Clover,  sweet. 
Collard. 
Cotton. 
Cowpea     fall    varieties    except    Iron, 

Brabham,  Monetta,  and  Victor). 
Cucumber. 
.■int. 


Pig. 

Lettuce. 

Muskmelon   ( cantaloupe), 

Okra. 

Tea.  garden. 

Peach. 

Potato. 

Potato,   sweet. 

Radish. 

Salsify. 

Spinach. 

Squash. 

Strawberry. 

Tobacco. 

Tomato. 

Vetch,  common. 

Watermelon. 


II  <>  ifs  attacked  i>!i  root  knot 


Papaya  <  melon  papaw). 

Mayweed. 
Purslane. 


Balloon  vine. 

Clover,  Mexican. 

Fennel,  b* 

Maypop  (  passion  flower >. 

On  fields  badly  infested  with  root  knot,  only  immune  <»r  highly 
mi  (Top-  should  be  grown,  especially  if  this  Held  is  to  be  used 
in  future  years  for  growing  cabbage  <>r  other  crucifer  crops; 

If  the  d  curs  in  the  seed  bed  <>r  greenhouse,  tin'  soil  should 

erilized   by   live   -team    in    accordance   with   one   of   the   methods 
i  i  red  to  on  page  7. 

YELLOWS 


Cabbage  yellows  occurs  seriously  from  Long  Island  to  Colorado. 

including  the  southern  parts  of  New  York.  Michigan,  Wisconsin,  and 

Minnesota,  and  southward  as  far  as  cabbages  are  grown  as  a  summer 

crop.     It  is  worse  in  warm,  dry  summers,  and  does  Little  or  no  damage 

in  the  cooler  extreme  northern  sections  or  along  the  northern  Pacific 

The  winter-grown  cabbage  of  the  Southern  States  usually 

as  the  di  In  certain  intensive  cabbage-growing  sections 

in  the  region  firsd  indicated,  especially  in  the  latitude  of  New  Jer  i  \ 

ami  Maryland  westward  to  southern  Wisconsin,  [owa,  and  Kansas, 

•  •  has  been  rapidly  increasing  in  extent  and  seriousness,     [n 

bad  seasons  it  may  destroy  90  per  cenl  of  the  crop  in  individual  fields 

and.  indeed,  is  the  limiting  factor  in  success  with  cabbage  ns  ;i  field 

crop.    The  disease  may  also  be  destructive  to  kale,  collard,  and 

kohl-iahi.    Cauliflower,  broccoli,  and    Brussels   sprouts  are   in   the 

main  highly  resistant. 
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CHARACTERISTICS    OF    YELLOWS 

Plants  infected  with  the  }Tellows  usually  show  the  characteristic 
symptoms  in  two  to  four  weeks  after  transplanting,  but  the  disease 
may  appear  in  the  seed  bed.  The  first  sign  is  the  lifeless,  yellowish 
green  color  of  the  foliage.  Sometimes  the  yellowing  is  uniform; 
more  often  it  is  worse  on  one  side,  causing" a  lateral  warping  or 
curling  of  the  stem  and  the  leaves.     (Fig.  3.)     Early  symptoms  of 

the  disease  can  be  seen  In- 
cutting  across  the  base  of 
the  stem,  where  the  in- 
vaded vessels  of  the  woody 
ring  show  a  darker  water- 
soaked  color  than  healthy 
ones.  This  color  deepens 
to  a  dark  brown  with  the 
progress  of  the  disease,  but 
not  to  a  deep  black  as  in 
the  case  of  black  rot.  (See 
p.  16.)  The  overlying  tis- 
sues gradually  die  and 
collapse,  resulting  in  a  dis- 
colored sunken  surface  and 
the  curving  or  warping 
of  the  stem  already  men- 
tioned. The  yellowed 
plants  early  shed  their 
lower  leaves  while  making 
a  weak  attempt  to  con- 
tinue growth  above.  In 
the  worst  case  death  may 
result  within  two  weeks  or 
so  after  transplanting,  but 
most  of  the  plants  con- 
tinue a  sickly  existence  for 
a  month  or  more,  and  a 
few  live  through  the  sum- 
mer, heading  imperfectly. 
4.)  In  these  later 
when  the  interior 
browning  is  m  o  s  t  pro- 
nounced it  may  be  difficult 
therefore  the  two  diseases 


Fki.     3. — Cahbaj 
dwarfed    and 
tion.      A    normal    plant    of 
twice  as   large 


ige     yellows. 

leaves    curled' 


\  seedling  plant 
by  one-sided  infec- 
this   age    should   be 


(Fig. 

stages 


to  distinguish  yellows  from  black  rot 
are  often  confused. 

CAUSE    OF    YELLOWS 

Cabbage  yellows  is  caused  by  a  soil  fungus.1  This  organism 
once  introduced  seems  capable  of  persisting  indefinitely  in  favorable 
soils  even  though  cabbage  is  not  grown.  The  parasite  requires  high 
temperatures,  and  even  on  the  "  sickest  "  soils  it  does  not  attack  the 
cabbage  until  the  soil  warms  up  to  about  0<>J  F.  or  above,  which  in 
the  Northern  States  means  midsummer.     This  explains  the  varia- 


Fuftariniii   conglutinons  Wollenw. 
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in  the  seasonal  and  geographical  distribution  of  the  disease — 

moist  summers  tending  to  lessen  the  loss  and  hot,  dry  seasons 
\  ate   it.     Infection  takes  place  through  the   roots   and   is 

.ally  injurious  immediately  following  transplanting,  when  the 
new  root  system  is  being  developed.  The  fungus  develops  rapidly 
within  the  stem  and  leaves,  which  are  killed  and  discolored  as  it 

esses  from  the  roots  upward.  From  thus  crippling  or  destroy- 
ing the  absorbing  and  conducting  systems  of  the  plant,  gradual 
starvation  results. 


-.m«'s.     Where  the  plant!  are  not   attacked   too  - 
Intent   they  may  continue  ;■   sickly  existence  through  the     ■ 
such  j.iiin  and  iii'-  lower  learei  keep  dying  and  falling.    The  attack  bi 

often  worse  on  one  side,  warping  or  curling  the  Btems 


.  I...W  H 


yellows  parasite,  if  once  introduced,  persists  indefinitely  in 

tary  measures  and  crop  rotation  are  recommended,  but 

alone  do  not  suffice  to  control  yellow        3  sd-bed  infection  is 

i  the  worst  dancers:  hence,  great  care  should  be  takes'  t<>  plant 

eed  in  clean  soil    Steam  sterilization  of  seed-bed  soil  may  be 

practiced   to  advantage   by    market    gardeners,  bui    of  course    for 

field  operations  this  can  not  be  don.-.     Even  if  perfectly 

healthy  plants  are  transplanted  into  an  infested  field  they  may  be 
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attacked  badly.  The  only  safety,  therefore,  lies  either  in  planting 
the  crop  on  disease-free  land  or  else  in  using  only  yellows-resistant 
varieties,  as  listed  below.  In  infested  districts  especial  precautions 
are  necessary  to  check  the  spread  of  yellows  to  new  soil.  Farm 
tools,  animals,  and  surface  water  are  common  carriers,  and  a  case  is 
recorded  where  the  disease  was  introduced  by  using  infected  drainage 
water  when  setting  the  plants. 


YELLOWS-RESISTANT    VARIETIES 


All  of  the  older  varieties  of  cabbage  in  general  use  in  this  country 
are  too  highly  susceptible  to  yellows  to  be  grown  successfully  on 
soil  that  is  infected  with  this  disease.  Within  every  variety, 
however,  a  few  individuals  resist  the  disease.  (See  figs.  5  and  6.) 
By    continued    selection    from    such    individuals,    highly    resistant 


Fig.  5. — Cabbage  yellows.  Commercial  Hollander,  a  nonresistant  variety  (on  the  left), 
showing  only  a  few  sickly  plants  still  alive  among  the  weeds.  Wisconsin  Hollander,  a 
resistant  variety  (in  the  rest  of  the  field),  giving  practically  a  full  stand,  although  the, 
soil    was   uniformly   "  yellows   sick  " 

strains  have  been  obtained  which  will  produce  a  normal  crop  upon 
badly  diseased  soil. 

Cabbage  growers  wishing  seed  of  resistant  strains  will  find  them 
listed  for  sale  by  a  number  of  seedsmen.  If  they  are  unable  to 
procure  them  through  this  channel,  they  should  write  directly  to  the 
agricultural  experiment  station  in  the  State  in  which  they  reside. 

A  number  of  yellows-resistant  varieties  which  are  now  in  general 
use  are  listed  below.  Still  others  are  in  process  of  selection  and 
will  be  introduced  as  soon  as  practicable. 

Wisconsin  Hollander  No.  8. — A  selection  from  Hollander  or  Danish  Ballhc-id. 
The  variety  is  somewhat  coarser  and  a  heavier  fielder  than  the  average  strain 
of  the  original  type.  It  matures  a  week  to  10  days  later  than  some  strains 
of  Danish  Ballhead.     It  is  used  for  late  shipping  and  storage  pun>oses. 

Wisconsin  Hollander  No.  9. — A  ■election  from  the  nhove.  It  is  slightly  earlier 
and  finer  than  No.  8.  Both  strains  were  developed  in  southeastern  Wiscon- 
sin by  the  Wisconsin  Agricultural  Experiment  Station  and  are  now  in  general 
use  in  that  and  other  sections. 
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Bugner's. — A  selection  made  from  a   late  storage  variety  l>y   Mr.  Bugner.  a 
gardener  near   Chicago,   111.     It    is   very   similar   to   Wisconsin   Hollander   No. 

8  and  is  highly  resistant.     It  is  used  extensively  in  the  vicinity  of  Chicago. 

Wisconsin  All  Seasons. — Developed  by  the  Wisconsin  station  from  All  Seasons, 
which  it  resembles  in  type,  except  that  it  matures  a  little  later. ,  It  is  a  drum- 
head   variety    and    is    used    widely    for    sauerkraut    manufacture    in    yellows- 
.  d  areas. 
Wisconsin    Brunswick. — Selected   from   Brunswick   at  the   Wisconsin    station. 
B   drumhead  variety,   maturing  about  the  same  time,  as  Wisconsin   All 
.It   is  used  for  sauerkraut  manufacture  though  not  so  widely  as  the 

Maryland  Flat   Dutch. — Selected  from  Flat  Dutch  at  the  Maryland  Agricul- 
tural Experiment  Station  and  further  improved  at  the  Wisconsin  station.     It 
is  an  extremely  late-maturing  strain  and  is  not  very  uniform.     Probably  for 
ins  it   has  not   come  into  general   use. 


-A  ii'-i'i  with  ••  rahii.  ii.  mosl  of  the  planta  having  been  killed  by  the 

yellows,  a  few  plant!  have  withstood  the  disease,  and  it"  su.h  are  selected  for  s.-.-.i 
and  the  process  repeated  for  several  yean  ;i  resistant  strain  may  be  obtained.  (See 
flg.  5) 


Goepper's. — A  varitiy  dereloped  by  .Mr.  Qoepper,  a  gardener  near  Indianapolis, 

bid.      It    is    a    selection    from    Louisville    Drumhead    and    is    very    resistant    to 
yellows,      it    is   |  ome  extent   in   the  vicinity  of   Indianapolis. 

All  Head  Select.— A  flath.-ad  type  selected  from  All   Bead   Early.      It  is  a  mid- 

.  v;ni. -ty  .-md  matures  about  n>  days  earlier  than  Wisconsin  All  Seasons. 

eloped  through  the  cooperate f  tie  Wisconsin  station,  the 

United  rtmenl   <»f  Agriculture,  and  the  National   Kraut    Packers' 

Association.  The   lir-i    disfril»uti(»n   of  seed   Of  this  variety  in  any   larpe  quan- 

tii.it  of  the  I  nop  for  i!'ji  planting, 

Marion    Market. — A   midseason    roundhead    variety    selected    from   Copenhagen 

M:jrk<T  under  tin-  seme  auspices  a*  aii  Head  Belecl      it  matures,  in  about  the 
and  is  thus  aomewhat  later  than  the  earliest  strains 
of  Coi  Market    Seed  of  this  variety  is  available  for  idjt  planting. 

Globe. — a    midseason    roundhead     va  Lected    from    Glory    <>f    Enk- 

anlsfii  under  the  same  auspices  as  All  Bead  Select.    It  matnrei  In  about  the 

•  ■!•  and   M:nion   Market     A  very  limited  quantity  of 

or   1927  planting. 

Iacope. — a  selection  from  Copenhagen  Market  made  si  the  Lowa  Agricultural 


16  FARMERS'    BULT/ITIX    1439 

Red  Hollander. — A  late  roundhead  variety  of  red  cabbage  developed  by  W,  .T. 
Hansche  at  Racine,  Wis.     It  is  highly  resistant   and  matures  in   about  the 

same    season    as    Wisconsin    Hollander    No.    8. 

PRODUCTION    OF    SEED    FROM    RESISTANT    VARIETIES 

Many  cabbage  growers  provide  themselves  with  seed  by  selecting 
and  Baying  heads  for  planting  out  the  following  spring.  This  is  a 
commendable  practice  and  insures  reliable  stock  at  a  low  cost  where 
equipment  for  successful  storage  of  seed  heads  is  available.  Care 
should  be  taken  to  select  heads  of  good  type  from  thoroughly  dis- 
eased soil  where  the  few  susceptible  individuals  have  been  eliminated. 
Cabbage  is  cross-pollinated  by  bees,  and  the  seed  plants  should  not 
be  grown  within  40  rods  of  any  other  variety.  When  growing  cab- 
bage seed,  one  should  aim  to  keep  the  stock  free  from  blackleg  and 
black  rot.  If  the  seed  plants  become  infected  with  either  of  these 
diseases,  the  seed  should  be  disinfected  before  using. 

Since  the  regions  where  yellows  is  severe  are  not  best  for  cab- 
bage-seed growing,  the  supply  of  local-grown  seed  of  resistant  varie- 
ties has  not  kept  pace  with  the  rapidly  increasing  demands.  This 
has  led  to  the  sending  of  stock  seed  from  yellows  sections  to  one  or 
another  of  the  commercial  cabbage  seed-producing  centers  for  multi- 
plication. This  practice,  though  commendable,  is  fraught  with  some 
dangers  which  will  inevitably  lead  to  disappointment  unless  certain 
precautions  are  taken.  It  should  be  remembered  that  the  yellows- 
resistant  strains  are  not  absolutely  immune,  and  a  small  percentage 
of  susceptible  weaklings  always  occurs.  In  the  commercial  cabbage- 
seed  sections,  where  yellows  is  not  a  factor,  these  weaklings  are  not 
eliminated  by  the  disease.  There  may  be  expected  then  a  gradual 
reversion  to  the  susceptible  type  where  constant  propagation  is  prac- 
ticed on  healthy  soil.  Experience,  however,  has  led  the  writer  to 
believe  that  there  is  no  marked  reversion  if  only  one  crop  is  grown 
on  healthy  soil,  provided  one  returns  each  time  to  stock  seed  from 
heads  selected  on  sick  soil.  For  those  who  individually  or  collec- 
tively wish  to  follow  this  practice  the  following  precautions  are 
recommended : 

Produce  the  stock  seed  from  typical  heads  selected  out  of  plantings  of  the 
resistant  variety  on  "  yellows-sick  "  soil. 

Test  this  stock  seed  on  a  sick  soil  alongside  a  susceptible  variety  the  following 
season. 

If  the  stock  seed  is  satisfactorily  resistant,  it  may  he  used  for  multiplication 
in  a  cabbage  seed-growing  locality,  provided  it  is  completely  isolated  so  as  to 
avoid  cross-pollination. 

Test  the  increase  crop  of  seed  on  sick  soil  before  releasing  Cor  general  use. 

BLACK  ROT 

Black  rot  is  quite  as  widespread  in  its  occurrence  as  clubfoot,  and 
very  few  cabbage  regions  in  the  United  States  have  escaped  it. 
Since  it  is  very  often  started  from  diseased  seed,  and  the  parasite 
does  not  remain  indefinitely  in  the  soil  as  do  the  clubfoot  and  yellows 
organisms,  it  is  more  spasmodic  in  its  appearance  in  the  Northern 
States.  It  appears  to  be  more  generally  prevalent  in  the  South, 
where  the  organism  persists  more  easily  because  of  the  milder  cli- 
mate. A  number  of  wild  and  cultivated  crucifers  arc  susceptible  to 
this  disease. 
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(.  HAK.u  lKKlsiu  B    OF    BUM  K    EOT 

The  plant  may  be  affected  at  any  stage  in  its  growth.  The  dis- 
is  confined  almost  entirely  to  the  above  ground  parts  of  cab- 
Infection  takes  place  primarily  through  water  pores  at  the 
margin  of  the  leaf.  The  progress  of  the  disease  from  this  point  can 
frequently  be  traced  through  the  veins  of  the  leaf  (fig.  7,  c)  by  the 
blackening  of  the  bundles.  The  marginal  infection  is  later  followed 
by  a  browning  and  drying  up  of  the  infected  areas  of  the  leaf.     In- 

n   also  commonly  occurs 
through  wounds  made  on  the 
leaf  by  biting  insects.    The  or- 
sm    progresses   down   the 
to  the  main  stem,  where 
it   may  advance  up  or  down. 
As  it  goes  up  the  stem  younger 
leaves  are   invaded.     The  af- 
1  bundles  in  leaf  or  stem 
always  easily  recognized, 
upon  cross  sectioning,  by  their 
blackened  appearance.    If 
plants  are  infected  while  still 
young,  dwarfing  or  one-sided 
growth  commonly  occurs.    In 
extreme  cases  heading  is  pre- 
1.      Black   rot  does  not 
a    soft   rot   of   affected 
Is,  but   it   opens  the   way 
oft -rot  bacteria  (see  soft 
cot,  p.  27) ;  consequently  soft- 
rvmptoms  are  common  in 
i at  ion     with     black    rot. 
tin-  reason  it  is  danger- 
tore  beads  from  fields 
w  here  black  rot  occurs. 
Tip  some   points  of 

□    yellows 

and  black  rot  which  often  lead 

onfusion.  This  is  occa- 
sioned by  the  fad  that  both 
loration     of    the 

lies  and  both  may  bring 
on   o  development   oi 

the    Leaves   or   of   tie    whole 

plant.        In      the      in  a  i  n     the 

bundles   affected   by   Mack   ro(    are  black  and   in   the   later  stages 
they  are  commonly  surrounded   by  cavities  due  to  breakdown   of 
surrounding  cells.    With  yellows   the  bundles  are   brown   and  no 
ur. 

<  i 

Black  roi  Is  eaused  by  one  of  the  bacteria.3    These  minute  organ- 
ism -iicd  al)ont  oy  b  pattering  rain,  surface  drainage 
and  possibly  by  wind,  or  with  wind-borne  particles  of  dust. 

*  Bacterium  oampeitre  (Tamm 


Pie.  T.   -Black  rot.    a.  Section  through 

•  i.  in.  showing  tin'  conspicuous  ring  of 
i  lack  band  I  by  the  black-rot  organ- 

lam;  b,  Infection  through  the  veins  at   the 
In  of  ;i  ic;if:  e.  a  cabbage  leaf,  ■bowing 
the  blackening  of  the  rail  roll  of 

tin-  invasion  of  the  black-tot  organism 
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They  are  able  to  swim  about  in  liquid,  and  when  they  come  in 
contact  with  drops  of  liquid  which  collect  on  the  margins  of  leaves 
or  about  insect  wounds  they  enter  the  water  pores  or  wounded  tisa 
sue.  They  are  able  to  penetrate  the  tissue  until  they  reach  the  con- 
ducting vessels,  and  from  then  on  they  multiply  in  and  progress 
chiefly  through  this  channel.  They  may  be  carried  over  from  year 
to  year  in  old  cabbage  tissue,  possibly  in  the  soil,  and  on  or  within 
the  seed. 

CONTROL    OF    BLACK    ROT 

Since  the  causal  organism  may  live  in  the  soil  or  on  seed  and  may 
be  transmitted  by  insects,  the  following  precautions  should  be  ob- 
served to  hold  the  disease  in  check : 

(1)  Seed  should  be  disinfected  before  sowing,  in  accordance  with 
the  method  described  on  page  5. 

(2)  Care  should  be  exercised  in  the  preparation  of  the  seed  bed, 
and  only  manure  and  soil  that  are  known  to  be  free  from  the  organ- 
ism should  be  used. 

(3)  Crop  rotation,  whether  for  the  prevention  of  disease  or  not, 
is  always  a  good  practice.  In  connection  with  the  black  rot  it  is 
very  important,  since  the  germs  are  known  to  survive  the  winters  of 
even  our  northern  States.  To  control  the  disease  by  this  method 
the  rotation  should  be  one  in  which  no  cultivated  crucifers  or  cruci- 
ferous weeds  are  allowed  to  grow  in  the  ground  for  two  or  three 
years. 

(4)  Insects,  slugs,  snails,  etc.,  by  crawling  from  infected  to  non- 
infected  plants,  carry  black-rot  organisms.  When  possible  they 
should  be  kept  in  subjection. 

(5)  Livestock  should  not  be  allowed  to  roam  at  will  over  diseased 
cabbage  patches,  as  they  may  carry  the  organisms  to  noninfested 
fields. 

MALNUTRITION,   A   NONPARASITIC  DISEASE 

Malnutrition  is  a  trouble  which  affects  cabbage,  cauliflower,  and 
other  crops,  especially  in  the  Southern  States.  It  is  quite  different 
from  any  of  the  diseases  previously  discussed,  all  of  which  are  caused 
by  parasites.  Malnutrition  may  be  caused  in  several  ways,  such  as 
by  the  excessive  use  of  mineral  fertilizers,  the  lack  of  humus,  or  the 
accumulation  of  acids  in  the  soil. 

CHARACTERISTICS  OF  M AI.MTRITIOX 

The  most  characteristic  symptom  of  malnutrition  is  a  change  from 
the  normal  green  of  the  leaves  to  a  light  green  or  yellow  between  the 
veins  and  around  the  margins.  (Fig.  8.)  The  lower  leaves  are  the 
first  to  show  symptoms:  then  the  upper  and  inner  ones.  All  diseased 
leaves  are  perceptibly  thickened  and  so  brittle  as  to  be  easily  crushed 
between  the  fingers. 

The  heads  from  plants  slightly  affected  are  small  and  immature; 
when  plants  are  badly  diseased  no  heads  are  formed. 

The  roots  are  small  and  the  lateral  feeders  few  in  number  and 
frequently  dead  at  the  end.  Often  the  epidermis  of  the  stem  at  the 
surface  of  the  soil  is  injured,  the  injury  closely  resembling  that 
caused  by  the  corrosive  action  of  some  acids  and  alkalis. 
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M  VIMTIUTIOX 


"Malnutrition  is  often  caused  by  the  following  conditions: 
Constant,  dean  cultivation  for  many  years  has  robbed  the  soil  of 
of  its  original  fertility.    The  farmers  therefore  naturally  turned 
to  the  use  of  commercial  fertilizers  as  a  substitute.     At  the  outset 
letter  crops  were  obtained  than  were  possible  on  the  best  soils  with- 
out fertilizers.    This  led  the  farmers  to  believe  that  fertilizers  alone 
necessary  and  the  more  used  the  greater  the  yield.    When  the 
returns  decreased  as  a  result  of  this  practice  the  quantity -applied 
gradually  increased  until  it  was  not  uncommon  to  add  as  much 
1,000  pounds  of  mineral 
for 


lizers   per   acre 
single  crop  of  cabbage 


a 
A 


part  of  the  fertilizer 
applied  was  not  used  by 
the  plants,  but  remained 
in  the  soil,  where  in  the 
course  of  a  number  of 
a  considerable  quan- 
tity accumulated. 

me  fertilizers  eventu- 
ally cause  what  is  popu- 
larly known  as  "sour  soil." 
On  the  other  hand,  a  small 
quantity  of  acid  in  the  soil 
is  not  generally  injurious: 
but  it  is  not  uncommon  to 
find  soil  in  the  South  so 
acid    as   to    require    5,000 

.'KX)  or  more  pounds 
of  lime  pet-  acre  to  neu- 
tralize it.  Xo  agricul- 
tural plants  will  give  their 

yield  under  such  con- 
diti< 

.:  aim  run  in\ 

In  controlling  malnutri- 
tion three  points  need  con- 
sideration :  (i )  The  adjust- 
ment of  the  composition  of 

the  crop  requirements j  (2)  the  rational  use  of 
lime:  and  (:;)  the  maintenance  of  the  organic  matter  of  the  soil. 
The  composition  of  the  fertilizer  or  the  ratio  of  the  different  sul»- 
omposing  it  should  be  such  as  to  give  an  alkaline  rather 
than  an  acid  reaction,  for  tcid  soils  have  been  found  to  increase  and 
alkalh  the  severity  of  the  malady.    As  malnutri- 

tion is  worst  on  acid  soils, air-slaked  lime  at  the  rate  of  1,000 to  2,000 
pound-  p  bould  be  added*    Humus  can  be  supplied  to  such 

by  the  d  ible  manure  or  by  growing  green-manure  crops, 

SUch   as  COWpeaS,  soy  bean-,   vetel  in   he  tinned    under   when 

mature.    The  result-  from  this  method  of  restoring  natural  fertility 
to  the  soil  are  ordinarily  very  marked  on  the  first  succeeding  crop. 


I   section  of  ;i  cabbage  leaf  showing 
characteristic    symptoms    of    malnutrition, 
tween  the  reini  the  tissue  Is  ■  light  yellow 
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TIPBURN 

Tipburn  of  cabbage  may  be  caused  by  several  agencies.  Extreme 
drought  sometimes  brings  on  more  or  less  burning  at  the  leaf  mar- 
gins, but  this  is  not  of  very  common  occurrence.  The  most  acute 
cases  of  tipburn  are  the  result  of  unbalanced  nutrients  in  the  soil. 
It  occurs  most  commonly  in  the  Northern  States  in  recently  re- 
claimed marsh  or  muck  soils.  Ordinarily  such  soils  are  deficient  in 
potash  and  phosphorus  and  comparatively  high  in  nitrogen. 

The  disease  is  characterized  by  yellowing  of  the  leaves  beginning 
at  the  margins  and  progressing  downward.  Usually  the  entire 
margin  of  the  leaf  and  several  leaves  of  the  plant  show  the  symptoms 
simultaneously.  The  yellowed  tissue  dries  out  and  becomes  brittle, 
while  secondary  organisms  commonly  attack  the  dead  tissue.  This 
condition  usually  appears  about  the  time  the  plant  starts  to  head, 
and  in  extreme  cases  the  plants  do  not  form  hard  heads. 

This  type  of  tipburn  can  be  readily  prevented  by  application  of 
potash  and  phosphate  fertilizer.  Heavy  application  of  stable  manure 
is  also  effective. 

WIRE  STEM   OR  DAMPING  OFF 

Wire  stem  is  often  encountered  as  a  damping-off  disease  of  seed- 
lings in  the  seed  bed.  It  is  of  widespread  occurrence  in  the  United 
States. 

The  malady  may  appear  when  the  seedlings  are  1  or  2  inches  high. 
The  stem  becomes  water-soaked  at  the  surface  of  the  soil  and  the 
plant  may  topple  over  and  die.  Very  often  the  plants  show  black 
sunken  lesions  which  may  completely  girdle  the  base  of  the  stem  and 
decidedly  weaken  it.  Plants  which  are  growing  rapidly  and  are 
very  succulent  are  the  most  susceptible.  Plants  seem  to  become  more 
resistant  as  the  stem  becomes  more  wToody.  Very  commonly  the 
seedlings  outgrow  the  disease.  Such  individuals  have  in  the  region 
of  the  soil  a  tough,  woody  stem  which  is  brownish  or  black  in  color. 

Wire  stem  is  caused  by  a  fungus0  which  is  wTidely  distributed  in 
many  soils.  It  attacks  a  large  number  of  plants,  including  potato, 
but  it  is  possible  that  various  strains  of  the  organism  exist  which  may 
be  restricted  to  certain  host  plants.  It  appears  that  the  form  which 
commonly  attacks  potato  does  not  attack  cabbage,  whereas  the  cab- 
bage form  does  not  infect  potato.  The  disease  seems  to  progress 
at  any  soil  moisture  or  temperature  which  is  favorable  for  the  growth 
of  the  plant.  It  is  probable  that  certain  other  fungi  may  cause 
damping  off  of  cabbage  seedlings,  but  very  little  study  has  been 
made  of  them  and  they  appear  to  be  less  generally  prevalent  than 
wire  stem. 

Sanitation  and  rotation  of  the  seed  bed  are  essential  in  the  control 
of  wire  stem.  The  disease  may  be  further  checked  by  applying  to 
the  soil  immediately  around  the  plants  a  stream  of  corrosive  sub- 
limate solution,  1  to  2,000  (one-half  the  strength  recommended  for 
seed  treatment).  Apply  4  to  0  days  after  the  plants  are  up,  and 
repeat  at  intervals  of  a  week  for  4  to  6  weeks. 

This  treatment  is  also  effective  against  the  cabbage  maggot  and 
should  be  used  in  any  case  where  that  insect  is  troublesome. 

'"■  f'ortirium    rot/inn    ]'..    ;m<!    ('. 
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BLACKLEG 

Blackleg  occurs  very  generally  in  the  regions  where  cabbage  has 
-Town  for  long  periods  in  most  States  east  of  the  Rocky  Moun- 
tain-. With  the  exception  of  two  or  three  instances  of  minor  im- 
portance, it  has  not  been  reported  from  the  Pacific  coast  regions. 
The  loss  is  ordinarily  small  if  proper  precautions  are  taken  as  to 
sanitation,  seed  bed,  and  rotation.  Where  these  are  disregarded  the 
Ess  may  range  from  5  to  10  per  cent  up  to  50  to  100  per  cent  of  the 
crop.     (Fig.  9.) 

CHARACTERISTICS  OF   BLAC  KLEG 

The  disease  is  known  to  be  destructive  only  to  cabbage  and  cauli- 
flower, but  the  causal  fungus  lias  been  shown  to  be  able  to  attack 


•  .  causing  Hi.-  wilting  and  dying  <>r  the  lower   l«-:i\.--  and  a 
•  i-  7.".  per  < nil  of  iIh-  crop  In  ;»  ti<-i<i 

prussels  sprouts,  tcohl-rabi,  collards,  rape.  kale,  rutabaga,  turnip. 

ndis!  .  slyssum,  and  variously  related  cultivated  and   weed 

plant-  of  the  mustard  family.     It  may  invade  almost  any  pari  of 

tin-  plant,  but  the  worst  damage  occur-  when  it  blackens  and  kills 

of  plants  in  the  seed  bed  or  field ;  whence  its  common  name. 

The  earliest  symptoms  may  appear  in  the  seed  1  »«*< I  two  <>r  three 

planting  time.    Infection  frequently  occurs  on  the 

Item  near  the  surface  of  the  ground,  causing  dark  sunken  or  irregular 

tots  the  disease  spreads,  gradually  killing  the 

[base  <>f  the  stem  and   i«»"t    (fig.   LO),  bo  thai   the  plant    wilts  and 

Such  wilting  of  the  entire  plant  u  characteristic  of  the  ad- 

of  blackleg,  and  the  leaves  adhere  to  the  ee  l»Lr. 

'•')  instead  of  falling  on  as  in  yellows     Frequently  plants  attacked 

by  blackleg  show  ■  purpling  of  the  l<  the  first  conspicuous 


22 


FARMERS7   BULLETIN   1439 


symptom,  even  before  any  wilting  occurs.  Often  the  disease  may 
appear  as  dead  spots  on  the  older  leaves  or  leafstalks,  and  with  seed 
plants  the  spotting  of  the  flowering  branches  and  seed  pods  (fig.  10) 
is  common.  It  is  often  difficult  to  distinguish  the  stem  rot  caused 
by  blackleg  from  maggot  injury,  the  more  so  as  the  two  often  occur 
together.  It  is  also  sometimes  confused  with  the  wire  stem.  (See 
p.  20.)  Certain  other  fungi  also  cause  leaf  spots  resembling  those 
of  blackleg.     (See  p.  24.)     It  is  important,  therefore,  to  note  that 


Fig.   10. — Blackleg  of  cabbage,  showiny  injury  and  blackening  of  iii<-  main    rool   and 

diseased  spots  on  the  leaf  and   seed   pods.  In  which  numerous  small  black  fruiting 
bodies  of  the  causal  organism  are  evident 

the  peculiar  character  of  blackleg  which  serves  to  distinguish  it  is 
that  in  its  advanced  stage  the  dead  areas  are  covered  with  minute 
raised  black  specks,  like  pin  points.  (Fig.  10.)  These  are  the 
fruiting  bodies  (pyenidia)  of  the  parasite,  filled  with  the  spores  by 
which  the  disease  is  disseminated. 

Even  this  symptom  may  be  confused  with  that  of  ring  spot  (see  p. 
24),  which  also  has  pyenidia  in  the  dead  areas  on  the  leaf.  In  ilie 
case  of  ring  spot  the  fruiting  bodies  are  much  smaller,  more  num- 
erous, and  more  closely  crowded  together. 
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OAUSa  OF  BLACKLESQ 

Blackleg  is  caused  by  a  parasitic  fungus.7     This  may  be  carried 

with  the  seed  and  persists  in  the  soil.     The  first  infections  commonly 

take  place  in  the  seed  bed,  more  often  in  the  stems  than  on  the  leaves. 

Lr<>t  or  other  insect  injuries  presumably  favor  infection,  although 

t'mn  occurs   readily   in  the   absence  of  wounds.     The   rate  of 

elopment  varies  widely  with  temperature  and  moisture,  but  under 

-table  conditions  the  parasite  kills  and  discolors  spots  on  stems 

or  leaves,  and   within  two  weeks  these  are  usually  thickly  studded 

with  numerous  black  specks  about  the  size  of  a  pin  point.     (Fig.  10.) 

In  these  black  bodies  are  contained  the  spores,  which  are  small  and 

>rless  and  upon  oozing  out  are  distributed  primarily  by  water  to 

healthy  leave-  and  new  plants.     Wet  weather  is  most  favorable  to 

rapid  spread  of  the  disease,  while  the  occurrence  of  maggots  or 

flooding  with  water  increases  it>  dotructiveness. 

CONTBOL  OF   BLACKLEG 

The  blackleg    parasite    is   harbored    in   the   soil   by   these  spore- 
hieing   bodies   on    fragments   of  the   diseased    stems   and   leaves, 
which  may  persist  two  or  more  years  until  the  old  stumps  are  fully 
ayed.  "it  is  common  in  seed  fields,  especially  in  the  Eastern  and 
I  ral  States,  and  has  been  reported  in  Europe.     Where  it  so  occurs 
the  seed  may  carry  the  infection.     The  most   serious  trouble  arises 
from   seed-bed    infection,  either   from  the   use  of  infected  seed  or 
from  making  the  bed  on  infested  soil.    The  first  precaution,  there- 
in <w<\  and  seed  disinfection  (p.  5);  the  second,  in 
the  selection  of  clean  soil  for  the  seed  bed.     If  old  soil  must  be  used, 
it   should  be  -team  sterilized  where  practicable   (p.  7). 

nnuch  as  the  fungus,  once  established  in  the  seed  bed,  is  spread 
from  plain  to  plant  largely  by  -pattering  drops  of  water,  care  should 
:ised  to  avoid  unnecessary  splashing  where  artificial  watering 
of  the  seed  bed  is  customary. 

The  corrosive-sublimate  treatment  doe-  not  completely  rid  cabbage 

seed  of  the  blackleg  fungus,  but  greatly  reduces  it.    Where  complete 

lication  of  the  organism   ifl  desired,  even   at    the  expense  of  some 

reduction  in  percentage  of  germinable  seeds,  hot-water  treatment  at 

122  !•'.  I'm-  :;<»  minute-,  without  prooaking.  is  recommended.  A  pre- 
liminary trial  with  a  few  hundred  seeds  should  be  made  in  this  case, 
followed  by  a  germination  test,  since  different  seed  lots  vary  as  to  the 
nt  of  their  injury  from  this  stronger  treatment.  For  further 
details  a-  to  Beed  treatment  and  rainfall  in  relation  to  the  control  of 
blackleg,  the  reader  i-  referred  to  Department  Bulletin  1029.8 

I  >p  rotation  should  be  practiced,  and  in  general  sanitary  measures 
are  to  be  recommended.  These  involve  such  precautions  as  can  rea- 
lestroyor  keep  from  scattering  diseased  materials. 
The  use  of  cabbage  plants  from  another  locality,  the  history  of 
which  is  unknown,  fa  not  advisable.  (Sec  p.  7.)  It  is  the  more 
dangerous  b<  if  the  Cad  thai  such  plant-  may  bear  young  infec- 

-till  invisible,  which  develop  rapidly  after  transplanting. 

•See  footiK't.-   1.   |  i 
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RING  SPOT 

Ring  spot  in  America  is  most  prevalent  on  the  Pacific  coast,  where 
it  affects  cauliflower,  cabbage  (including  seed  plants),  kale,  and  cer- 
tain other  crucifers.  It  appears  in  the  early  stages  as  dark-purple 
spots,  which  gradually  enlarge,  often  becoming  an  inch  or  more  in 
diameter  on  the  leaves.  (Fig.  11.)  The  older  spots  are  dark  brown, 
with  light-green  borders.     In  advanced  stages  minute  black  specks 

appear  in  the  dead 
portions  of  the  spot, 
resembling  very  much 
those  described  in 
the  case  of  blackleg. 
They  are  to  be  dis- 
tinguished from  the 
latter  by  being  much 
smaller,  more  numer- 
ous, and  thus  more 
closely  c  r  o  w  d  e  d. 
The  disease  appears 
on  the  stems  and  pods 
of  the  seed  plants 
as  small  spots  or  as 
long  purple  streaks. 
The  disease  is  not 
often  very  destruc- 
tive in  this  country. 
Its  chief  damage  is 
to  cauliflower,  to 
which  it  often  causes 
losses  in  transit. 

Ring  spot  is  due 
to  a  fungus9  similar 
in  appearance  and 
general  character  to 
that  causing  black- 
leg. It  overwinters 
on  seed  or  on  cabbage 
refuse. 

Successful  control 
measures  have  not 
been  worked  out.  It  is 
possible  that  seed  dis- 
infection will  prove 
helpful.  Where  it  is 
a  transportation  or  storage-house  problem,  as  is  the  case  with  cauli- 
flower, control  must  be  effected  through  a  change  in  shipping  or 
storage  conditions,  in  which  humidity  is  held  as  low  as  possible  and 
the  temperature  maintained  at  32°  F.  or  slightly  above. 

BLACK   LEAF  SPOT   (BLACK   MOLD,   BROWN   ROT) 

Black  leaf  spot  occurs  as  a  leaf-spot  of  cabbage,  cauliflower,  col- 
lards,  and  a  number  of  other  crucifers.     It  also  causes  black  mold  of 


'ig.  11. — A  cauliflower  leaf  attacked  by  ring  spot 


Mycoaphaeretta   brassiotola    (Pr.J    Lindau. 
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pbbage  heads  in  storage  and  a  brown  rot  of  cauliflower  heads  in 
transit  As  a  leaf  disease  it  is  ordinarily  of  minor  importance,  hut 
in  storage  or  transit  the  organism  may  be  very  destructive. 

In  the  field  it  appears  on  the  lower  or  outer  leaves  of  the  maturing 
plants  as  distinct  roundish  black  spots  commonly  marked  with  con- 
centric brown  zones.  (Fig.  12.)  These  spots  vary  from  one-fourth 
to  one-half  an  inch  or  more  in  diameter.  They  are  distinguished 
from  blackleg  spot  or  ring  spot  by  the  absence  of  the  numerous 
(pyenidia)  in  the  diseased  area.  In  storage  these  spots  may 
blend  together  on  cabbage  heads  until  the  outer  leaves  are  covered 
and  entirely  blackened  by  the  moldy  development.  On  the  curd  of 
cauliflower  the  disease  appears  as  brown  spots  which  turn  olivaceous 
witli  age. 

The  disease  is  caused  by  a  fungus10  which  lives  over  on  cabbage 
or  with  the  seed.    The  "  black  mold  "  which  develops  on  the  leaf 
spots  or  upon  cabbage  or 
li flower  heads  consist- 
largely   of    the    dark-col- 
ored spores  of  the  organ- 
km.      These    are    readily 
initiated   by   wind  or 
!•    and    germinate    in 
r,     thus     invading 
healthy   plants  and   caus- 
ing new  infections. 

Black    leaf    spot    ordi- 
narily   is   not   sufficiently 
important  in  the  field   to 
rani    the    practice    of 
fie  remedial  measures, 
treatment   is  hardly 
able   in   general,   be- 
e    the    mercuric-chlo- 
ride treatment    is  not  ef- 
.   and   the  hot-water 

treatment  recommended  for  blackleg  is  necessary  to  rid  the  seed 
fr<»ni  the  organism  The  disease  being  most  destructive  in  stor- 
od  in  transit,  care  Bhould  be  taken  to  handle  the  crop  so  as  to 
arize  the  trouble.  Heads  Bhould  be  handled  carefully  to  avoid 
praising  and  surface  moisture  allowed  to  evaporate  before  storage. 
I  Bhould  be  kept  at  33  to  34°  F:.  and  ample  ventila- 

tion provided  to  reduce  humidity. 


Pig 


Black  leaf  spot  <>f  cabbage;  characterised 
by   concentric   nimr> 


SPOT  DISEASE  OF  CAULIFLOWER 

-]>"t   di  -•  tir-l    found  to  attack  the  leave-  of  cauliflower. 

bm  la!  red  on  cabbage  to  a  more  limited  extent.    It  causes 

bo  the  Id  of  the  leaf,  and  less  abundantly  on  the  upper, 

-mall  brownish  to  purplish  fig.  L3)  somewhat  Irregular  in 

outline.     A  puckering  of  the  leaf  results  when  the  midrib  and  larger 
lv  affected. 


nnn   -■  t r 1 1   tin-  disease  i-  Alternaria    brtinicat    (Berk.) 

tei  may  also  I  «r  ij  m;.i.»tng. 
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During  the  spring  of  1911  some  loss  was  caused  to  cauliflower  in 
tidewater  Virginia,  where  25  to  90  per  cent  of  the  plants  in  the 
worst  cases  were  attacked.  It  is  also  commonly  prevalent  on  Long 
Island. 

This  disease  is  due  to  a  bacterium,11  and  no  means  for  its  control 
have  been  worked  out.     It  has  been  observed  that  the  spot  disease 

is  most  severe  during  cool,  damp 
weather,  and  is  held  in  check  when 
the  warm,  sunny  days  of  late  spring 
come  on.  In  view  of  the  fact  that 
the  organism  is  especially  sensitive 
to  sunshine  and  warm  weather,  it  is 
not  likely  to  cause  any  serious  damage 
except  during  protracted  rainy,  cool 
weather.  Crop  rotation  should  be 
employed  in  controlling  it. 

DOWNY  MILDEW 

Downy  mildew 12  first  appears  in 
the  seed  bed  in  the  spring  as  a 
whitish  mold  in  isolated  spots  on  the 
under  sides  of  the  leaves.  It  may 
also  occur  on  the  stems.  At  the  close 
of  the  season  the  portion  of  the  leaf 
immediately  surrounding  the  diseased 
area  appears  yellow  and  later  turns 
brown  and  dries  up.  Frequently 
light  areas  are  observed  in  the  center 
of  a  dark  ring,  which  in  turn  is  sur- 
rounded by  a  light  or  yellow  area, 
thus  presenting  a  conspicuous  mottled 
appearance.  It  seldom  causes  any 
serious  loss  except  in  seed  beds.  It 
has  been  found  in  Australia  ami 
Europe  and  has  been  reported  from 
several  States  in  the  United  States. 

The  disease  is  not  often  trouble- 
some enough  to  require  remedial 
measures.  Crop  rotation  should  be 
practiced.  The  plants  should  not 
be  grown  too  thick  or  kept  too  wet 
in  the  seed  bed.  If  in  spite  of  such 
precautions  the  mildew  is  serious, 
the  plants  in  the  seed  bed  should  be 
sprayed  about  once  a  week  with  Bor- 
deaux mixture    (4—1-50  formula).13 

POWDERY  MILDEW 

Powdery  mildew  is  caused  by  a  parasitic  fungus11  which  forms  a 
white  powdery  dust  on  the  leaves  of  turnips,  cabbage,  and  a  few 

u  Bacterium  macuUeoUtm  ftfcC 

"Caused  by  the  fungus  Peronoapora  parasitica  (Pen.)   DeBary. 

13  This  formula  is  4  pounds  <»f  copper  sulphate    (blue  vitriol)    and  4  pounds  <-f  stone 

lime  to  50  "'a  I  Ions  of  water. 
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Fu;.   13. — Dpper  surface  of  a  cauli- 
flower    leaf,     showing    typical     in- 
jury   caused     by     the    spot-disi 
organism 
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other  plants.     The  loss  caused  by  this  disease  is  so  slight  that  treat- 
ment is  unnecessary. 

WHITE  RUST 

"White  rust  may  appear  as  white  blisterlike  pustules  on  any  above- 
ground  part  of  the  plant,  but  more  frequently  attacks  the  leaves. 
rted  and  abnormal  growths  of  the  affected  parts  may  follow. 
It  is  caused  by  a  fungus15  which  occurs  commonly  on  radish  and 
wis  but  rarely  on  the  cabbage  in  America.  Since  it  is  common 
on  European  cabbage,  it  seems  probable  that  the  parasite  as  it  occurs 
III  cabbage  represents  a  specialized  race  which  as  yet  has  not  been 
widely  introduced  into  America.  If  so,  efforts  should  be  made 
through  destruction  of  diseased  plants  to  restrict  its  spread.  Pre- 
cautions to  this  end  should 
ive  special  attention  if 


the   disease  is 
the  seed  bed. 


detected  in 


SOFT  ROT 

The  loss  from  soft  rot 
alone  or  in  combination 
wth  other  rots  is  consider- 
able both  in  storage  and 
in  transit  It  is  occa- 
sionally destructive  in  the 
peld,  especially  following 
Mack  rot.  Freezing  in- 
jury is  commonly  followed 
•oft  rot. 
:i  rot  of  cabbag 
characterized  by  a  soft, 
mushy,  almost  slimy  decay, 
which  after  entering,  gen- 
erally at  the  surface  or 
of  the  bead, 
idly  throughout  the 
whole  plant.    The  soft-rot 

a  class  are  marked  by  their  ability  to  destroy  plants  very 
guickly  under  favorable  temperature  and  moisture  conditions.    They 
seMom  affect  uninjured  plant-,  bul  require  a  wound  or  other  injury 
hold,  or  they  appear  in  conjunction  with  tin1  black  rot 
or   black  mold   troubles.     Infection  takes  place  in  the  field,  where 
lerable  damage  may  be  occasioned,  but  the  greatest  destruction 
to  this  crop  b  caused  in  the  cabbage  storage  houses  or  in  transit, 
pjnder  improper  Btoraffe  condition-  the  disease  spreads  rapidly,  fre- 
quently covering  all  of  the  outer  leave-,  necessitating  repeated  and 
trimming.     (Fig,  14.)     Soft  rot  is  distinguished  from  other 
brachai  c  offensive  odor  given  off  from  the  decayed 

tisM 

•  rot  in  cabbage  and  related  crop-  U  due  to  bacteria  belonging 
.roup  usually  referred  to  as  the  soft-rol  bacteria,"  which  may 
irrots,  tunc;  v.  and  other  vegetables. 


Fio.    14.- 


-Soft    rot   developing   on    stored    bead    of 
cab 
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It  has  been  found  that  in  storage  bouses,  where  the  maximum  loss 
occurs,  an  increase  of  the  temperature  much  above  the  freezing  point 
and  a  nigh  percentage  of  relative  humidity  will  result  in  rapid  decay. 
In  view  of  this  fact  it  is  advisable  that  a  temperature  uniformly  1 
or  '2  degrees  above  freezing  should  be  maintained  and  a  comparatively 
low  relative  humidity  kept  by  careful  ventilation.  Furthermore, 
cabbage  and  other  crops  in  preparation  for  storage  or  shipment 
should  be  carefully  selected  and  so  handled  that  they  will  be  injured 
as  little  as  possible.  Since  the  soft-rot  organisms  arc  especially 
sensitive  to  light  and  drying,  the  crop  where  practicable  should  be 
dried  in  the  sunshine  before  being  put  into  storage. 

DROP   (WATERY   SOFT  ROT) 

Cabbage  drop  is  worst  in  the  Gulf  coast  region,  but  is  occasionally 
found  in  northern  States.  During  some  seasons  the  disease  causes 
heavy  losses  to  the  crop  in  southern  Alabama  and  parts  of  Florida 
and  Texas.  Though  its  distribution  has  not  been  thoroughly  studied, 
it  is  likely  that  the  disease  occurs  in  other  States  as  well.  A  serious 
afterresult  is  that  the  crop  from  such  fields,  when  carload  ship- 
ments are  made,  continues  to  develop  the  disease  in  transit.  This 
leads  to  much  loss  in  terminal  markets  with  the  symptom  known 
as  watery  soft  rot. 

The  earliest  symptoms  of  the  disease  known  as  drop  are  indicated 
by  water-soaked  areas  over  the  stem  and  lower  leaves.  This  wilting 
of  the  lower  leaves  is  followed  by  the  whole  plant  collapsing  finally 
into  a  shapeless  mass.  The  plant  may  succumb  to  the  disease  in  a 
few  days,  or  it  may  live  from  one  to  tw^o  or  more  wTeeks.  In  and 
about  the  decayed  region  a  dense  white  cottony  mass  of  mycelium 
accumulates.  In  the  later  stages  of  the  disease  irregularly  shaped, 
hard  black  bodies,  the  size  of  a  mustard  seed  or  larger,  are  to  be 
found  scattered  among  this  cottony  mass.  These  bodies  are  almost 
sure  evidence  of  the  disease. 

Drop  is  caused  by  a  fungus17  which  forms  a  coarse,  white  growth 
in  and  about  the  elected  region  of  the  plant  which  it  attacks.  Later 
the  hard,  black  bodies  mentioned  above  develop  from  the  mycelium. 
These  serve  to  carry  the  fungus  during  the  period  of  unfavorable 
environment.  In  the  spring,  they  send  up  small  mush  roomlike 
bodies  which  bear  microscopic  spores  in  abundance.  These  are  dis- 
charged into  the  air,  and  when  they  come  in  contact  with  the  moist 
surface  of  the  host  plant  they  germinate  and  cause  infection. 

This  fungus  is  best  known  as  the  cause  of  lettuce  drop.  It  also 
causes  a  serious  disease  of  the  cucumber,  carrot,  and  certain  other 
plants.  In  view  of  this  fact,  care  should  be  taken  in  the  rotation  not 
to  follow  lettuce  with  cabbage  on  fields  where  drop  has  occurred.  It 
is  further  advisable,  when  possible,  to  pull  up  and  destroy  infected 
plants.  Compost  which  may  contain  the  refuse  of  lettuce,  cabbage, 
and  other  crops  that  have  been  destroyed  by  the  fungus  should  not  be 
used  on  cabbage  beds  or  in  the  field.  When  cabbage  is  shipped  from 
areas  subjecJ  to  drop  it  should  be  sent  under  refrigeration  in  order  to 
hold  the  disease  in  check. 

1T  Sclerotinia  uelerotlorum    (Lib.)   Mast 
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RHIZOCTONIA    HEAD    ROT  ^ 

The  loss  from  rhizoctonia  head  rot  is  occasionally  quite  serious  in 
the  held,  though  it  may  also  cause  damage  in  storage  and  in  transit. 
This  i-  of  widespread  occurrence  over  the  central  and  northern 

Hbbsge-growing  districts.  A  short  time  before  harvest,  scattered 
individuals  show  a  dark  and  firm  decay  about  the  bases  of  the  foliage 
Bives  and  around  the  lower  portion  of  the  head.  The  cover  leaves 
of  the  head  soon  become  dark  brown  to  black  and  if  they  are  peeled 
back  will  show  the  mycelium  of  the  fungus  between  the  affected 
leaves.  The  organism  works  into  the  head,  producing  characteris- 
tic dark  and  sunken  spots  in  the  fleshy  leaves.  Thus  many  affected 
head-  can  not  be  used  for  market,  but  other  slightly  diseased  heads 
may  he  brought  in  from  the  field  and  shipped  or  stored.  These  decay 
under  average  storage  conditions  and  readily  spread  the  disease  to 
adjacent  heads.  This  then  produces  loss,  both  from  rotted  heads 
in  the  field  and  in  storage  and  because  of  extra  labor  required  for 
ive  trimming.  The  rot  produced  by  this  organism  differs  from 
soft  rot  in  having  only  a  slight  odor  and  attacking  healthy  uninjured 
ds  in  the  field.  Diseased  areas  on  the  plant  usually  have  a  fewr 
strands  of  cobwebby  mycelium  over  their  surface.  The  decayed  tissue, 
in  the  main,  has  a  firmer  texture  than  that  of  either  soft  rot  or  drop. 

Rhizoctonia  head  rot  of  cabbage  is  caused  by  an  organism  inti- 
mately related  to  the  Rhizoctonia  which  attacks *  potato 10  but  differs 
in  that  the  cabbage  head-rot  organism  is  parasitic  only  on  cabbage. 
Bhe  fungus  is  most  destructive  as  a  head  rot  in  cool  weather.  It  is 
probably  identical  with  the  one  which  produces  wire  stem. 

Rotation  of  crops  seems  to  be  of  little  advantage  after  the  disease 

tblished  in  the  soil.     Diseased  heads  should  be  sorted  out  and 

not   allowed  to  come  in  contact    with  healthy  heads.     Cabbage  from 

a  diseased  held  should  he  handled  carefully  and  if  stored  kept  as  near 

P°  P.  and  in  as  dry  a  condition  as  possible. 

PYTHIUM   HEAD  ROT 

d't  rot  of  cabbage  heads  has  been  described  recently,  due  to 
still  another  fungUS.  It  ha-  SO  far  been  found  only  in  the  market-. 
The  disease  travels  mod  rapidly  along  the  midrib,  which  is  reduced 
pulpy  consistency  and  held  together  by  the  outer  layer-  of 
tis-ue.  it  i- not  unlike  soft  rot  in  appearance,  but  microscopic  exami- 
nee of  mycelium  in  the  decayed  tissue,  while  t  he 
ti«  offensive  odor  01  -oft  rot  is  absent  unless  bacteria  are 
bresent  as  secondary  invaders. 

INJURIES  FROM   WEATHER   CONDITIONS 
FLOODING 

CabbaL"'  be  frequently  grown  on  rather  heavy  flat  land  which  is 
;         ell  drained     Under  these  circumstances  heavi  ram-  may  cause 

e  flooding,  especially  in  low  spots.     Where  tnifl  occur-  in  mid 

i<  section  wa»  prepared  by  F.  I,.  W.-llrnan. 
I  » Pythium  deharyanum   Upsh... 


,. 
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summer,  so  that  the  ground  is  covered  or  saturated  with  water  for  a 
few  days,  especially  iT  followed  by  hot,  sunny  days,  the  fibrous  roots 
are  soon  drowned  or  killed  from  lack  of  oxygen.  Such  roots  quickly 
rot,  the  leaves  wilt,  and  the  plants  die.  It  is  important,  of  couriJ 
hot  to  confuse  the  wilting  from  this  cause  with  similar  wilt  due  to 
either  of  the  two  parasitic  diseases  already  described,  clubroot  and 
blackleg. 

FREEZING  INJURY 

Although  cabbage  will  ordinarily  withstand  light  frosts,  heavy 
freezes  as  a  rule  are  injurious.  Plants  vary  with  their  stage  on 
maturity  in  susceptibility  to  freezes,  and  when  a  field  is  subjected  to- 
such  condition  before  harvest  very  often  the  partly  mature  heads 
recover,  while  the  mature  ones  are  lost.  Sometimes  the  interior  of 
the  head  is  most  susceptible  and  the  damage  is  not  noticed  until  the. 
head  is  cut  open.  Frozen  tissue  is  at  first  water-soaked  in  appear- 
ance and  may  later  turn  dark  in  color.  The  affected  tissue  is  very 
subject  to  decay  by  soft-rot  bacteria,  and  soft  rot  commonly  affecfl 
frozen  stock  in  storage  or  transit. 

LIGHTNING  INJURY 

The  results  of  lightning  injury  are  occasionally  found  in  cabbage 
fields.  If  noted  soon  after  the  injury  occurs,  the  plants  are  found  to 
be  most  severely  affected  near  the  surface  of  the  soil,  followed  by  wilt- 
ing of  the  leaves.  Eventually  the  plants  in  the  affected  area  die,  leav- 
ing a  roughly  circular  barren  spot  varying  in  size  with  the  severity 
of  the  electrical  discharge. 
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MORE  PROFIT 


VHEAT  FARMERS 
OF  CENTRAL  KANSAS 


T71  ARMING -in  the  winter-wheat  belt  of  Kansas  may 
■*-  be  made  more  profitable  (1)  by  growing  more 
wheat  with  the  same  expenditure  of  labor,  equip- 
ment, and'  materials;  (2)  by  growing  the  same 
quantity  of  wheat  with  less  labor,  equipment,  and 
materials;  or  (3)  by  adding  to  the  work  of  wheat 
growing  other  lines  of  production  that  will  increase 
the  returns  more  than  the  expenses.  This  bulletin 
suggests  ways  in  which  farmers  in  this  region  can 
do  one  or  more  of  these  things. 

Harvesting  wheat  and  putting  in  the  next  year's 
crops  are  done  between  the  middle  of  June  and  the 
last  of  October.  Limited  acreages  of  corn,  oats, 
alfalfa,  Sudan  grass,  kafir,  and  the  sorgos  do  not 
seriously  interfere  with  the  production  of  wheat.  A 
few  milk  cows,  beef  cattle,  hogs,  and  chickens  pro- 
vide a  means  of  utilizing  farm-grown  roughages, 
wheat  pasture,  and  other  feeds  produced.  These 
feed  crops  and  livestock  give  the  farmer  a  profitable 
return  for  time  not  needed  in  the  wheat  field. 

Twenty-five  farmers  in  McPherson  County,  Kans., 
cooperated  with  the  United  States  Department  of 
Agriculture  and  the  Kansas  Agricultural  Experi- 
ment Station  in  keeping  daily  records  on  their  farm- 
ing business.  The  farms  from  which  this  informa- 
tion was  obtained  are  representative  of  the  usual 
types  of  farming  in  the  wheat-growing  districts  of 
central  Kansas.  (Complete  analysis  of  these  rec- 
ords is  contained  in  Department  Bulletin  No.  1296, 
A  Study  of  Farm  Organization  in  Central  Kansas.) 
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RISKS  OF  WHEAT  FARMING 

WHEAT  is  the  most  dependable  cash  crop  that  can  be  grown  on 
a  large  scale  in  central  Kansas.  Corn,  oats,  and  alfalfa  are 
other  important  crops,  but  they  are  grown  primarily  for  feed.  The 
hot,  dry  weather  of  July  and  August  often  seriously  damages  the 
corn  crop  before  the  grain  matures.  Kafir,  milo,  Sudan  grass, 
feterita,  and  the  sorgos  stand  the  dry  weather  better  than  corn. 
Small  acreages  of  these  crops  are  grown  on  most  farms  and  used  as 
feed  for  livestock. 

Even  wheat  is  not  a  sure  crop  in  this  region  every  year.     In 

McPherson  County,  for  example,  trie  yield  of  wheat  per  acre  has  been 

as  high  as  26  bushels  in  1882  and  1883  and  as  low  as  3  bushels  in  1895. 

fig.  1.) 

Not  only  are  the  yields  of  wheat  sometimes  low,  but  often  a  part  of 

#the  wheat  fails  to  come  through  the  winter  in  good  condition  and  is 

not  worth  cutting.     Some  years  this  amounts  to  a  large  part  of  the 

crop.     The  seasons  of  1885  to  1887  were  very  unfavorable  for  the 

crop,  and  the  acreage  of  wheat  cut  in  the  county  dropped  from 

in  1884  to  28,000  in  1887.     During  these  years  only  44 

per  cent  of  the  sown  acreage  of  wheat  was  harvested.     This  was  very 

iraging  and  many  farmers  left  the  county.     From  1893  to  1895 

the  price  of  wheat  and  the  yield  per  acre  were  both  low  and  this 

I  a  -mailer  wheat  acreage  in  1896  and  1897. 

One  of  t  be  worst  years  for  the  farmers  of  McPherson  County  was 

[1910.     The  fall  and  winter  of  1909  were  very  hard  on  the  wheat,  and 

the  acreage  of  wheat  cut  in  1910  was  only  6  per  cent  of  the  1909 

acreage.     Again  in  1912  and  1917  a  large  part  of  the  wheat  was 

Abandoned  and  the  land  put  into  spring  crops.     During  the  entire 

i  I  from  1910  to  1922,  about  117  acres  of  wheat  was  sown  in  this 

> tv  100  acres  harvested. 

These  experiences  of  McPherson  County  farmers  are  typical  of 

I  from  time  to  time  over  the  entire  winter-wheat  belt  of 

I    Kansas.     In  spite  of  such  discouragement  the  farmers  of 

cent  ml  Kansas  have  continued  to  depend  upon  wheat  as  their  most 

important  source  of  cash  income.     When  the  wheat  has  failed  them, 

they  have  given  more  attention  to  growing  corn,  oats,  and  other  feed 

1865°— 24  1 
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crops  and  have  kept  more  cattle  and  hogs.  But  with  every  improve- 
ment in  the  price  or  yield  of  wheat,  there  is  a  strong  tendency  to  give 
less  attention  to  other  things.  However,  because  of  the  uncertainty 
of  the  wheat  crop  as  shown  by  the  years  when  a  large  proportion  of 
the  sown  acreage  was  not  worth  cutting,  and  by  the  variations  in  the 
yield  per  acre  from  year  to  year,  it  is  not  advisable  for  farmers  in  this 
district  to  depend  upon  wheat  as  their  only  source  of  income 
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Fig.  1.— Acreage  and  yield  of  wheat  in  McPherson  County,  Kans.,  from  1875  to  1922.  The  amount  of 
wheat  harvested  per  acre  in  this  region  is  much  higher  some  years  than  others.  Unless  the  farmer  has 
Other  things  to  sell  when  the  wheat  crop  is  poor,  he  finds  it  hard  to  pay  the  expenses  of  running  the  farm 


GREATER  EFFICIENCY  IN  WHEAT  GROWING 

Every  wheat  farmer  in  this  district  should  grow  all  the  wheat  that 
he  can  sow  in  good  condition  in  the  fall  without  having  to  hire  a  great 
deal  of  labor  for  this  work  or  make  too  large  an  investment  in  horses, 
plows,  disks,  drills,  etc.  This  will  be  about  160  acres  of  wheat  on 
farms  where  most  of  the  work  is  done  by  one  regular  man,  with 
extra  help  during  harvest  and  a  little  other  help  at  different  times 
during  the  year.  This  is  also  about  the  maximum  acreage  that  can 
be  cut  with  one  binder  during  the  usual  period  available  for  binding 
wheat. 
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Fig.  2.— Plowing  wheat  stubble  in  central  Kansas.  Wheat  usually  follows  wheat  in  this  area  and  the 
land  is  practically  all  plowed  or  listed.  Plowing  is  from  5  to  6  inches  deep  and  is  usually  followed  by 
one  or  two  harrowings  before  seeding 


Kansas.     I. 


done  mow  i  ipidlj  than  plowing  ami  ItaometimM 

soil  will  dry  out  rapidly  arid  Be  bard  to  work 
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The  acreage  of  wheat  that  one  man  can  grow  with  some  help  in 
harvest  depends  primarily  upon  the  kind  of  operations  and  the  time 
used  for  each  operation.  Records  kept  on  25  farms  in  McPherson 
County  show  that  with  good  management  the  farmer  can  come  up  to 
the  following  standards  in  getting  the  various  operations  done. 
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Fig.  4.— Some  farmers  use  twice  as  much  time  for  putting  in  their  wheat  as  others  use.    The  size  of  the 


implements  used,  the  kind  and  amount  of  power  used, 
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he  condition  of  the  land,  the  number  and  kind 


of  operations  performed,  and  the  persons  doing  the  work  are  responsible  for  these  differences 
Standard  requirements  for  wheat  operations 1 


Operation 

Size  and  type  of  equipment 

Acres  per 

10-hour 

day 

Plowing 

5.6 

2-bottom  gang  plow  and  4  horses 

4.4 

lfiinch  sulky  plow  and  3  horses. 

3.3 

20.0 

Harrowing 

3-section  harrow  and  5  horses. ._ 

35.0 

Drilling 

8-foot  drill  and  4  horses 

20.0 

10.0 

20.0 

13.3 

13.3 

20.0 

Heading 

6  men  and  10  horses  with  10-foot  header  (14  bushel  yield) 

30.0 

]  In  computing  these  standards,  allowance  is  made  for  time  that  must  be  used  in  going  to  and  from  fields, 
adjusting  machinery,  making  minor  emergency  repairs  in  the  field,  and  similar  operations. 

In  central  Kansas  there  are  wide  differences  between  farms  in  the 
time  of  men  and  horses  used  in  growing  wheat.  (See  fig.  4.)  Some 
farmers  come  up  to  these  standards  in  getting  their  work  done;  a  few 
do  better.  Many  others  can  come  up  to  them  and  grow  more  wheat 
with  the  same  labor  and  equipment  or  the  same  amount  of  wheat 
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with  less  labor.  By  comparing  what  he  does  on  his  own  farm  with 
the  standards  given,  the  tanner  can  decide  whether  he  is  taking  too 
much  time  in  producing  his  wheat. 


I  A  binder  in  a  central  Kansas  wheat  field.    Wheat  is  usually  cut  with  a  binder  and  shocked  and 

some  of  the  bundle  grain  is  usually  stacked.    The  shocked  grain  is  threshed  as  soon  as  possible  after 
it  is  cut 


«.— A  header  is  used  when  the  wheat  straw  is  short.    Farmers  with  large  areas  in  wheat  frequently 
bind  until  the  wheat  is  dry  enough  to  bead  and  then  bead  tin-  rwt  of  Um  crop 

•now  wheat  with  a  small  number  <»f  man  hours  per  acre  without 
omitting  any  important  operations,  the  farmer  must  use  large-size 
implements  with  ;e  amount  <»f  power  and  have  fields  of  such 

pe  and  shape  that  they  can  be  operated  efficiently.     For  example, 
the  hours  of  man  labor  needed  to  plow  an  acre  of  land  depend  pri- 
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marily  upon  the  size  of  the  plow  and  the  amount  of  power  used. 
Most  of  the  wheat  fields  or  farms  in  this  area  are  of  such  size  and 
shape  that  large  machines  can  be  used  to  advantage. 

But  the  farmer  does  not  always  want  to  grow  his  wheat  with  the 
smallest  number  of  man  hours  per  acre.  To  do  so  he  may  have  to 
buy  new  and  larger  machinery  or  keep  one  or  two  more  horses  so  that 
he  may  have  larger  teams.  This  might  cost  him  more  than  he  would 
save  in  man  labor.  On  many  farms  the  boys  or  other  members  of 
the  farm  family  do  a  part  of  the  work  and  do  not  always  get  so  much 
done  per  day  as  when  all  the  work  is  done  by  men.  It  is  usually 
cheaper  to  get  the  work  done  this  way  even  if  it  takes  a  little  more 
time.  The  time  needed  for  different  operations  at  harvest  depends 
largely  upon  the  yield  per  acre.  Wheat  making  the  higher  yield 
takes  more  time  of  men  and  horses  per  acre  for  harvesting,  but  less 
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Fig.  7.— Tractors  usually  do  not  save  man  labor  in  harvesting  wheat,  as  two  men  are  ordinarily  used 
one  on  the  tractor  and  one  on  the  binder.  Two  and  three  horse  teams  were  used  for  binding  on  farms, 
8  and  10.    These  hours  do  not  include  the  time  used  in  hauling  the  wheat  from  the  thresher 

time  per  bushel.  The  most  efficient  wheat  grower  is  the  one  who 
secures  the  most  wheat  with  a  given  expenditure  of  labor,  horse  work, 
and  materials. 

Many  practices  make  for  greater  efficiency  in  wheat  production 
although  they  may  take  more  of  the  farmer's  time.  Early  plowing 
for  wheat  increases  the  chance  for  a  good  yield;  and,  if  the  land  is 
plowed  deep,  it  also  helps  to  prevent  Hessian  fly  damage.  Wherever 
possible,  the  land  should  be  plowed  in  July  or  the  first  half  of  August  to 
get  the  best  results.  Deep  plowing  (about  7  inches),  if  done  early, is 
much  better  than  shallow  plowing.  Listing  is  satisfactory  if  done 
early;  it  is  more  rapid  than  plowing,  and  more  ground  can  be  turned 
early  in  the  season  than  if  it  is  plowed .  Growing  wheat  in  rotation 
with  legumes  and  the  use  of  manure  help  to  keep  up  the  fertility  of 
the  soil  and  to  increase  the  yield  of  wheat  per  acre.     (For  full  in- 
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formation  on  these  points,  see  Kansas  Agricultural  Experiment  Station 
Bulletin  No.  219.) 

High-yielding  varieties  of  seed  that  are  resistant  to  winter  killing 
and  rust  should  be  used,  because  they  help  to  increase  the  yield  with- 
out greatly  increasing  the  cost.  A  pure  variety  usually  gives  higher 
yiekls  than  a  mixture  of  two  or  more  varieties.  Whenever  there  is 
danger  of  damage  by  Hessian  fly,  the  wheat  seeding  should  be  delayed 
until  after  the  fly-free  date.  If  no  flies  are  present,  the  seeding  should 
begin  earlier  to* allow  the  wheat  to  get  a  start  before  winter.  (For 
full  information  see  Bulletin  219  and  Technical  Bulletin  11  of  the 
Kansas  Agricultural  Experiment  Station.) 


I  J 


m,  ' 


Fig.  8. — Corn  is  ofton  seriously  damaged  by  the  hot,  dry  weather  of  July  and  August  before  any  grain 
matures.    The  stover  or  fodder  is  usually  fed  to  cows,  beef  cattle,  or  work  stock 

ADDING  OTHER  LINES  TO  PRODUCTION  OF  WHEAT  FARMING 

"Wheat  is  the  best  income-producing  crop  in  this  district  and  other 
lines  of  production  must  lit  in  with  it.     The  first  step  in  planning  the 
farm  is  to  grow  as  much  wheat  as  possible  with  good  methods  with- 
out having  t<>  hire  a  great  deal  of  labor  for  seed-bed  preparation  and 
ling  work.     The  next  step  is  to  choose  the  kinds  and  quantities 
;id  the  kinds  and  numbers  of  livestock  that  will  make 
the  best  use  ol  time  and  equipmenl  when  they  are  not  needed  on  the 
The  crops  grown  and  the  livestock  kept  must  be  so  selected 
that  there  will  !><•  enough  feed  for  the  livestock  and  enough  livestock 
to  eat  up  the   feed.     In  this  region  the  crop  yields  are  uncertain. 
Consequently  Beveral  kinds  of  feed  crops  should  be  grown  and  they 
-Id   provide  enough   feed   for  the  live-luck   in  the  poorer  years, 
a  roughage  can  be  carried  over  from  years  of  good  yields  to 
yields  are  low  and  feeds  scarce. 
Kafir,  tnilo,  Sudan  grass,  feterita,  and  the  sorghums  stand  the  dry 
ther  better  than  corn  dig.  8).     Small  a<  of  one  or  two  of 
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these  crops  should  be  grown,  as  they  insure  a  supply  of  rough  feeds  and 
the  work  of  growing  them  does  not  seriously  interfere  with  the  wheat. 
The  busy  time  on  wheat  is  from  the  middle  of  June  to  the  middle 
of  October.  Some  stacked  grain  is  threshed  and  some  wheat  seeded 
after  October.  Hauling  grain  from  the  bin  to  the  elevator  may  be 
done  at  any  time  during  the  year  and  does  not  take  up  a  large  part 
of  a  farmer's  time.  Most  of  the  other  operations  must  be  done  at 
rather  definite  times,  although  the  best  time  for  doing  such  things  as 
seeding  and  cutting  wheat  is  never  exactly  the  same  from  year  to 
year  on  account  of  the  different  weather  conditions.  In  planning 
the  work  for  the  year,  a  farmer  needs  to  keep  in  mind  the  usual 
dates  for  doing  different  operations  so  that  he  can  plan  to  get  all 
the  work  done  at  the  right  time.  Table  1  shows  the  usual  dates 
between  which  the  different  wheat  operations  are  ordinarily  done 
in  McPherson  County  and  the  number  of  days  favorable  for  field 
work. 

Usual  dates  for  performing  different  operations  in  growing  wheat  in  McPherson 

County,  Kans. 


Operation 

Dates 

Days  or- 
dinarily 
available 
for  field 
work 

July  15  to  Aug.  31 

36 

Sept.  10  to  Oct.  5  .. 

17 

Sept.  25  to  Oct.  15 

14 

June  20  to  July  8. 

12 

July  5  to  July  20 

10 

July  10  to  July  31. 

15 

To  illustrate  the  importance  of  combining  other  enterprises  with 
wheat  growing,  the  results  obtained  on  a  McPherson  County  farm 
may  be  taken  as  an  example.  This  farm  is  typical,  in  the  crops 
and  livestock  produced,  of  most  of  the  wheat  farms  of  central  Kansas. 
It  is  assumed  that  this  farmer  wants  to  find  out  whether  he  can  make 
more  from  farming  by  continuing  with  his  present  system,  which 
consists  primarily  of  wheat  growing,  or  by  cutting  down  on  wheat 
and  giving  more  attention  to  feed  crops  and  livestock.  It  is  further 
assumed  that  when  he  is  making  his  plans,  this  farmer  decides  that  for 
the  coming  year  he  can  count  on  the  following  prices  at  the  farm  for  the 
things  which  he  expects  to  have  to  sell:  Wheat,  90  cents  per  bushel; 
butterfat,  373^  cents  per  pound;  pork,  7  cents  per  pound;  beef,  43^ 
cents  per  pound;  poultry,  173^  cents  per  pound;  eggs,  23  cents  per 
dozen.  As  to  crop  yields,  he  can  count  on  the  average  yields  that  he 
gets,  one  year  with  another,  on  his  own  farm.  Using  these  yields 
and  prices,  the  following  comparison  can  be  made  between  the 
present  system  of  running  the  farm  and  a  system  where  more  feed 
crops  and  livestock  and  less  wheat  are  produced: 
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Present  cropping  system 


Acres  of 
crops 

Yield  per 
acre 

Total 

Wheat 

Acres 

212 

21 

24 

16 

Bushels 
14 
20 
25 
15 

Bushels 
2,968 
420 

Corn - 

Oats 

600 

240 

273 

38 

5 

316 

a 


All  of  the  corn,  oats,  and  kafir  grown  and  the  roughage  from  these 
s  were  fed  to  livestock.     Alter  keeping  out  enough  wheat  for 
there  were  2,700  bushels  for  sale. 

LIVESTOCK 

The  production  and  value  of  the  livestock  and  livestock  products 
as  follows: 


X  umber 

Product 

Value 

720  pounds  butterfat  at  37H  cents  per  pound 

$270 

45 

350 

84 

livestock 

700  dozen  eggs  at  23  cents  per  dozen 

161 

Total    value    of 

910 

products. 

CROP  SALES 


2.700  bushels  of  wheat,  at  90  cents  per  bushel 
Total  crop  and  livestock  sales 


$2,  430 
3,340 


The  cost  of  materials  and  threshing  for  crops 


Twine 

Thresh- 
ing 

Seed 

Total 

W!     .                          

$48 
5 
6 

4 

$3.56 

1. 

$404 

Bom. 

5 

Bats . 

48 

64 

Kafir 

7 

Total 

63 

404 

3 

470 

i  Orown  on  the  farm. 


COST  OF  MATERIALS  FOR  LIVESTOCK 


i         in  supplement  for  hogs. 

I  i  supplement  for  cattle _. 

I  aid  protein  supplement  for  poultry. 

I  


■6  tons  of  hay . 
Total.. 


<  ost  of  materials  for  crops  and  livestock. _ 

Cost  of  hired  labor  (principally  for  wheat  and  oats  harvest). 


$17 

17 

20 

4 

150 

208 

678 
300 


Total  costs  of  materials  and  labor. 


978 
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After  deducting  the  costs  of  materials  and  labor  ($978)  from  the 
total  crop  and  livestock  sales  ($3,340)  this  farmer  has  a  net  return  of 
$2,362  left  for  the  use  of  his  land,  buildings,  equipment,  work  horses, 
and  for  his  own  time  and  that  of  members  of  his  family. 

In  this  region  the  labor  necessary  for  the  rush  work  at  harvest  is 
•usually  very  expensive.  On  this  farm  two  men  had  to  be  hired  to 
help  with  the  cutting,  shocking,  and  stacking  from  June  20  to  the 
last  of  July.  Help  was  also  needed  at  threshing  time  and  for  some 
of  the  fall  work  on  wheat.  On  18  farms  in  McPherson  County  in 
1922,  46  per  cent  of  the  labor  used  for  harvesting  and  threshing  wheat 
was  hired.  Forty-three  per  cent  of  the  labor  was  done  by  the  opera- 
tor or  members  of  his  family  and  the  remaining  1 1  per  cent  by  exchange 
labor.  On  7  farms  where  no  family  help  was  available,  61  per  cent 
of  the  harvest  labor  was  done  by  hired  men  and  11  per  cent  by  ex- 
changing with  neighbors.     The  work  of  preparing  the  seedbed  for 
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Fig.  9.— Alfalfa  can  be  grown  very  easily  in  this  region.    It  makes  a  good  pasture  for  livestock  and  is  the 
best  hay  crop  of  the  region.    A  few  hogs  can  be  raised  on  alfalfa  pasture,  skim  milk,  and  a  little  corn 

wheat  can  be  spread  out  over  a  longer  period  of  time  than  the  harvest- 
ing, and  one  man  without  any  help  can  plow,  or  list,  and  prepare  the 
seedbed  for  more  acres  of  wheat  than  he  can  harvest.  For  this 
reason,  hired  labor  is  not  used  so  much  for  this  work  as  for  harvesting. 

What  changes  in  crops  and  livestock  will  help  to  increase  this 
farmer's  net  returns?  In  answering  this  question,  it  must  be  re- 
membered that  the  primary  need  is  for  crops  and  livestock  that  will  j 
make  the  best  use  oi  the  farmer's  time,  equipment,  and  work  horses 
from  October  15  to  June  15  when  there  is  little  to  do  on  the  wheat. 
There  is  also  some  idle  time  between  June  and  October  that  may  be 
used  for  other  crops  without  reducing  the  acreage  of  wheat  that  can;. 
be  grown. 

Cattle  consume  large  quantities  of  straw,  corn,  and  kafir  fodder, 
and  other  rough  feeds,  and  do  well  on  wheat  pasture  when  it  is 
available.  Beef  cattle  need  more  attention  in  winter  and  take  but! 
little  of  the  farmer's  time  in  summer  when  he  is  busy  with  the  wheat. 
Milk  cows,  on  the  other  hand,  need  some  attention  during  all  the 
year.     However,  by  having  the  cows  freshen  in  the  fall,  they  do  notj 
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. ■>.— A  field  of  Blackhull  kafir  in  Kansas.     Kafir,  milo,  Sudan  grass,  feterita,  and  the  sorghums  stand 
the  dry  weather  better  than  corn 

take  much  of  the  farmer's  time  during  the  busy  season  of  wheat 
harvest  and  they  provide  a  regular  source  of  income  out  of  which  to 
nay  current  expenses.  The  work  of  feeding  and  caring  for  a  few 
bogs  may  also  be  done  without  reducing  appreciably  the  time  spent 
in  the  field.     (See  fig.  9.) 

PROPOSED  CROPPING  SYSTEM 

More  livestock  means  more  feed  crops  and  less  wheat  unless  more 
land  is  to  be  rented  or  purchased.     How  the  farmer's  net  returns 
ild  be  affected  by  producing  more  feed  crops  and  livestock  and 
wheat  i^  -liown  below: 


Yirld 

Total  production 

Qtff... 

160 

25 
30 
18 
18 

5 
10 

7 

Buduh 

ii 

20 
2 

2,240,  bushels 
625  bushels. 

i 

000  bushels. 

270  bushels. 

10  tons. 

.SU'I  ui  V!  i 

Alf.iif  i  for  i 
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All  of  the  crops  except  wheat  are  for  feed.  After  keeping  out 
enough  for  seed  and  some  for  chicken  feed,  2,000  bushels  are  left  for 
sale.  By  using  these  feeds  and  the  roughages,  pasture,  and  skim 
milk  available,  the  following  livestock  products  could  be  produced. 

Livestock  and  livestock  products 


Number 

Product 

Value 

$750 

101 

560 

140 

livestock 

1,350  dozen  eggs  at  23  cents  per  dozen 

310 

Total    value    of 

1,861 
1,800 

2,000  bushels  wheat  at  90  cents  per 
bushel - 

stock  sales- 

Total  crop  and  live 

3,661 

The  cost  of  materials  and  threshing  for  crops 


Twine 

Thresh- 
ing 

Seed 

Total 

Wheat 

$36 
6 
7 
4 

$269 
50 

0) 
0) 

22 

$305 

Oats 

56 

7 

Kafir 

8 

22 

Total 

53 

319 

26 

398 

1  Grown  on  the  farm. 

Cost  of  materials  for  livestock : 

Protein  supplement  for  cattle $120 

Protein  supplement  for  hogs 20 

Protein  supplement  for  poultry 15 

Veterinary  services,  medicine,  horseshoeing,  etc 25 


Total. 


180 


Total  cost  of  materials  for  crops  and  livestock 578 

Cost  of  hired  labor 225 


Total  cost  of  labor  and  materials. 


803 


After  deducting  the  cost  of  material  and  labor  ($803)  from  the 
crops  and  livestock  sales  ($3,661)  this  farmer  would  have  $2,858 
under  this  plan  of  operation  in  return  for  the  use  of  his  land,  equip- 
ment, work  horses  and  for  his  own  time  and  that  of  members  ot  his 
family.  This  is  $496  ($2,858  -  $2,362)  more  than  the  returns  secured 
when  fewer  livestock,  more  wheat,  and  smaller  acreages  of  feed  crops 
were  produced. 

This  plan  of  crop  and  livestock  production  would  keep  the  farmer 
busy  in  winter  and  add  almost  $500  to  his  income  from  farming.  It 
would  mean  an  additional  investment  of  not  more  than  $500  in 
livestock.  Some  of  this  could  be  made  over  a  period  of  years  by 
producing  breeding  stock  rather  than  borrowing  the  money  to  buy 
them.  The  interest  and  taxes  on  this  additional  investment  would 
not  be  more  than  $40  or  $50  per  year  which  has  not  been  allowed  for 
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in  the  expenses.  By  cutting  down  the  wheat  acreage  the  farm  work 
could  be  done  with  8  horses  instead  of  10.  Provision  is  made  for 
increasing  the  production  of  butterfat  per  cow  from  180  pounds  to 
200  pounds.  This  can  be  done  by  better  feeding  practices,  particu- 
larly the  use  of  more  protein  supplement  in  the  ration.  The  cost  of  the 
additional  protein  supplement  is  included  in  the  cost  of  materials. 

Practically  all  work  on  these  minor  crops  and  livestock  can  be  done 
without  interfering  with  the  work  on  wheat.  Ample  provision  has 
been  made  for  hired  labor  during  busy  seasons.  It  would  ordinarily 
be  possible  to  reduce  the  cost  of  hired  labor  as  given  by  exchanging 
witli  neighbors.  Although  the  change  in  organization  means  a 
larger  investment  in  livestock,  the  cash  expenses  on  these  minor 
enterprises  are  small  and  most  of  the  income  received  from  them  is 
net  income.  As  such,  it  is  a  direct  addition  to  the  total  net  earnings 
of  the  farm  business. 


11  —A  few  good  cows  give  the  farmer  a  good  return  for  his  time  in  winter  and  for  the  corn,  alfalfa  hay, 
wheat  straw,  and  other  rough  feeds  which  tan  be  grown  along  with  the  wheat 

How  would  changes  in  the  prices  used  in  the  illustration  affect  the 

results?     Plans  for  the  farm  business  must  of  necessity  be  based 

upon  the  prices  which  the  farmer  may  expect  to  get  for  different 

products.     Conservative  prices  for  the  livestock  products  are  used  in 

ample.     As  long  as  the  production  of  livestock  and  the  feed 

for  mem  does  not  interfere  seriously  withwheat  growing,  a  farmer 

can  afford  to  include  them  in  the  business  even  if  the  prices  for  the 

products  are  low.     When  the  price  of  wheat  is  low  in  relation  to  other 

.  time  can  he  devoted  to  these  other  things  more  profitably 

when  the  price  of  wheat  is  relatively  high.     Plans  for  the  farm 

53  should  he  made  from  season  to  season  on  the  basis  of  normal 

probable  prices  for  different  farm  products,  and  the  costs 

of  materials,  extra  hired  labor,  seed,  twine,  etc.,  accessary  for  carry- 

jingout  the  different  plans.    'That  plan  <>f  operation  should  he  chosen 

which,  upon  this  basis,  seems  most  certain  bo  give  the  best  results. 

By  renting  or  buying  more  land  a  farmer  can  grow  more  feed  crops 

ep  more  livestock  without  reducing  the  acreage  of  wheat  grown. 

M.uiv  tanners  may  find  it  advisable  to  do  this.     The  exact  com- 


14  Farmers9  Bulletin  1U0 

bination  in  which  crops  and  livestock  should  be  combined  in  making 
up  the  farm  business  depends  primarily  upon  the  managerial  abi 
oi  the  farmer.     By  comparing  the  possible  returns  that  different  p 
of  operating  will  give  for  the  use  of  his  land,  labor,  equipment,  hoi  - 
and  other  resources,  he  is  in  a  position  to  choose  the  one  that  will 
average  the  most  profit.     In  the  example  shown,  the  addition  of 
livestock,  and  the  crops  to  feed  them,  gave  larger  returns.     The 
farmers  of  central  Kansas  who  have  been  raising  wheat  to  the 
erosion  of  practically  all  other  products  will  find  that  changes  in 
direction  will  increase  their  returns  and  provide  a  more  regular  income. 
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CITY  PLANNING  for  convenience,  efficiency, 
health,  and  social  well-being  has  become  a 
pressing  public  problem,  especially  since  the  rapid 
increase  in  urban  population.  Hundreds  of  cities 
have  their  own  town  planning  boards  and  numerous 
others  are  studying  or  putting  into  effect  the  city 
plan  prepared  by  experts  to  overcome  intolerable 
conditions  caused  by  congestion  and  undirected 
growth.  Attempts  to  recover  from  past  mistakes  or 
neglect,  from  carelessness  or  inertia  are  costing  cities 
millions  of  dollars  annually. 

What  of  the  millions  who  live  in  our  thousands  of 
villages?  What  are  they  doing  to  make  their  living 
and  social  conditions  more  healthful,  comfortable, 
attractive,  and  effective,  and  to  provide  for  popula- 
tion increase?  Villages  do  not  always  have  the 
benefit  of  a  detailed  town  plan  prepared  by  an  ex- 
pert, but  rural  community  effort  has  already  accom- 
plished notable  results  in  many  instances. 

Why  should  villages  be  planned?  Who  should 
initiate  the  planning?  Where  should  responsibility 
for  action  and  accomplishment  lie?  How  can  coop- 
eration effect  desirable  results?  Should  plans  in- 
clude the  future?  What  will  they  cost,  how  can 
they  be  financed,  and  what  difficulties  will  be  en- 
countered? 

This  bulletin  is  an  attempt  to  answer  these  ques- 
tions by  giving  instances  of  what  has  been  done  in 
numerous  villages  in  many  States,  as  well  as  to  indi- 
cate the  importance  of  such  planning  and  the  facility 
with  which  valuable  results  may  be  attained.  It  will 
not  undertake  to  prepare  plans  for  villages  or  to  dis- 
cuss technical  details,  but  rather  to  show  by  actual 
accomplishment  what  may  be  done  by  the  average 
country  village. 


Washington,  D.  C.  Issued  March,  1925 
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WHY  VILLAGE  PLANNING? 


IX  THE  UNITED  STATES  nearly  20,000,000  people,  or  about 
one-fifth  of  the  population,  live  in  villages.  These  tens  of  thou- 
sands  of  villages  are  also  the  service  stations  of  more  than  30,000,000 
fanning  people,  for  purposes  of  business,  education,  religion,  health, 
and  social  well-being.  Thus  the  lives  of  almost  half  of  our  popu- 
lation are  intimately  affected  by  village  conditions.  These  people, 
classed  a>  "  rural  "  by  the  census,  produce  practically  all  of  our  food 
supply,  send  leaders  into  nearly  all  walks  of  life,  and  are  the  chief 
conservators  of  our  national  ideals. 

The  approaches,  arrangement,  sanitation,  and  attractiveness  of 
these  villages,  upon  which  a  sound  and  healthy  economic  and  social 
country  life  depends,  are  of  vital  importance  to  the  half  of  our 
population  living  in  the  villages  or  using  them  throughout  a  life- 
time.   Villages  should  he  easy  of  access;  approaches  should  be  direct, 
durable,  and  enjoyable.    Physical  layouts  should  be  based  on  natural- 
ness, healthfulness,  and  convenience:  housing  conditions  should  be 
sanitary,   convenient,   and  economical;   dwellings   should   be   satis- 
factory to  the  eve  and  set  in  pleasant  surroundings.    There  should 
►be  clean  and  well-kept  lawns,  tree-bordered  streets,  and  good  archi- 
tecture1    Dump  heaps  and  congested  places  should  give  way  to  open 
:m<l  public  parks  and  playgrounds,  lake  shores,  spots  of  nat- 
ural beauty,  and  points  of  historic  interest  should  be  set  aside  for 
the  use  ana  enjoyment  of  all.     Public  buildings  should  be  so  located 

i«  limp  that  courts  recognized  the  esthetic  as  a  factor  In  life.  Beauty  and 
Ptne—  enhance  values  in  public  and  private  structures  •  *  *.  People  are  beginning 
this  more  than  before  tad  are  calHnf  for  citv  planning  *  •  *."  Prom 
■be  epochal  decision  of  Justice  Andrew  Holt  of  the  State  Supreme  Court  of  Minnesota 
■  the  case  of  th*»  Twin  Cities  Buildinu'  and  Investment  Co.  v.  City  Building  Inspector 
James  G.  Houghton. 
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and  arranged  as  to  facilitate  business  efficiency  and  stimulate  civic 
pride. 

All  villages  can  not  have  all  these  improvements  at  once,  but  they 
can  overcome  self  satisfaction  and  plan  specifically  for  the  better- 
ment of  cdnditions.  The  sooner  these  changes  are  planned  the  more 
easily  they  will  be  realized,  year  by  year,  even  though  only  one  im-j 
provement  at  a  time  can  be  made.  The  plan  can  be  drawn  beforei 
the  village  is  started,  taking  into  account  existing  natural  conditions 
and  allowing  for  necessary  changes  in  the  future.  If  the  plan  is  flex-' 
ible  and  the  goal  is  always  kept  in  view,  the  village  may  easily  direct 
its  growth  and  development,  thus  avoiding  the  necessity  of  making 
itself  over  later  under  great  difficulties  and  at  great  expense. 

The  day  of  isolation  has  passed.  No  longer  can  villages  afford  t6. 
be  ugly  and  unknown.  Modern  methods  of  transportation  and  com-j 
munication  have  opened  up  the  hidden  places.  Millions  of  tourists 
travel  thousands  of  miles  annually  over  improved  highways.  Euro- 
pean villages  have  long  realized  the  economic  value  of  the  tourist 
traffic  and  have  prepared  to  take  advantage  of  it.  They  have  found 
that  beauty  pays,  and  discovered  the  inefficiency  of  the  commonplace 
and  the  efficacy  of  individuality  and  physical  distinction  in  towns  as 
well  as  in  people. 

Village  planning,  whether  original  or  continuous,  is  not  merely  a 
theoretical  idea.  It  is  the  foresighted  application  of  ordinary  busi- 
ness methods  in  the  making  of  public  and  private  improvements,  sol 
that  physical  development  will  go  hand  in  hand  with  social  and  in- 
dustrial progress.  It  is  not  just  a  new  way  of  spending  money.  It 
is  the  application  of  good  business  principles  to  the  necessary  spend- 
ing of  money;  the  spending  of  a  little  to-day  that  a  much  greater 
amount  may  be  saved  later.  In  truth,  it  is  real  conservation  of  public 
property  and  genuine  economy  of  public  funds. 

In  the  different  instances  of  village  planning  which  follow,  some 
are  of  definite,  initial  planning  relatively  well  adhered  to  in  later 
years ;  some  are  a  combination  of  deliberate  planning  and  spontaneous 
natural  development;  some  are  of  villages  largely  replanned  at  conH 
siderable  expense  and  trouble  because  of  undirected  early  growth; 
and  some  are  of  villages  doing  one  notable  thing  at  a  time  all  directed 
toward  the  general  future  well-being.  In  all,  the  human  element  is 
uppermost.  Group  action  predominates.  Social  well-being  always 
results  whether  it  is  the  direct  objective  or  the  consequence  of  primary 
economic  aims. 

TYPES  OF  PLANNED  VILLAGES 

VILLAGES   REPLANNED* 

A  VILLAGE  INITIATES  A   CIVIC   CENTER   ON   THE  200TH  ANNIVERSARY   OF  ITS 
INCORPORATION— WESTON,    MASS. 

A  good  example  of  a  village  with  little  original  planning,  which 
recognized,  though  tardily,  the  need  of  a  more  attractive  and  efficient 
arrangement,  may  be  found  at  Weston,  Mass.,  a  town  of  2,282  people] 
which  has  recently  established  a  civic  center,  at  the  same  time  doing 
away  with  a  disfigurement  of  the  landscape.  The  plan  had  been 
agitated  for  25  years,  but  the  200th  anniversary  celebration  of  the! 
founding  of  the  town  aroused  the  interest  needed  to  initiate  the  enter-j 
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prise.  The  desirability  of  a  civic  center  was  brought  to  immediate 
attention  through  the  proposed  location  by  the  town  authorities  of  a 
new  fire  station  house  at  a  place  which  did  not  fit  in  with  the  im- 
provement plan. 


of  the  civic  center  were:  (1)  To  have 
hnportani  public  buildings,  including  the  new  fire  station,  centrally 
grouped;  (2)  to  prevent  an  undesirea  development  of  an  open  space 
in  the  center  of  the  village  about  which  the  erection  of  small,  poorly 
planned  buildings  was  contemplated:  (3)  to  remove  unsightly  small 
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shops  and  old,  unattractive  buildings  already  about  this  place;  (4) 
to  reclaim  low,  swampy  ground,  conducive  to  disease,  forming  part 
of  this  central  open  space;  and  (5)  to  make  over  this  central  open 
space  into  an  attractive  town  common. 

Fronting  the  central  open  space  at  an  important  street  intersection 
and  facing  the  main  street  was  a  group  of  old  buildings,  consisting 
of  a  general  store  and  post  office,  the  town  hall,  small  tailor  and 
shoe-repairing  shops  with  barns  and  shed.  (See  fig.  1.)  The  old 
post  office  was  moved  across  the  street  to  a  prominent  position  in  the 
proposed  new  civic  center  and  was  rebuilt.  The  town  hall  was  torn 
down,  and  a  new  building  of  dignified  and  attractive  design,  with 
well-prepared  ground  improvements,  was  erected  on  an  elevation 
facing  the  opposite  side  of  the  open  space.  (See  fig.  2.)  One  shop 
was  removed  to  a  less  conspicuous  but  still  central  place,  and  the 
other  shop,  sheds,  and  barns  were  dest roved. 


Fig.  2. — The  new  town  hall  across  the  new  common  after  replanning,  Weston,  Slaaa 

The  offensive  swamp  land  occupying  the  space  between  the  moved 
buildings  and  the  new  town  hall  was  drained,  filled  in,  graded,  seeded 
to  grass,  and  planted  to  pine,  fir,  and  chestnut  trees  to  form  a  town 
common.  The  oval  shape  and  undulating  topography  give  it  distinc- 
tion. The  new  fire  station,  of  durable  materials  and  good  design,  was 
placed  beside  the  post  office,  nearly  opposite  the  entrance  to  the  com- 
mon. A  well-built  graveled  road,  one-third  of  a  mile  long,  was  con- 
structed on  the  side  of  the  common  facing  the  hall.  This  connected 
with  the  main  street  in  front  of  the  common,  the  two  forming  an 
elliptical  roadway  around  it.  Wide  graveled  walks  were  constructed 
on  both  sides  of  the  common  and  one  across  it,  connecting  the  main 
street  with  the  new  hall. 

To  conform  to  the  harmony  of  the  new  civic  center,  the  church, 
located  near  the  post  office,  was  reconstructed  and  made  more  attrac- 
tive in  building  and  grounds.  The  library  was  built  a  few  years 
previous  to  the  contemplated  new  development  but  with  the  antici- 
pation of  conforming  to  it  when  completed.  It  was  well  designed 
and  set  in  attractive  grounds  near  the  church.     Recently  another 
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church  whose  architectural  features  and  setting  combine  well  with 
the  new  scheme  of  things  was  erected  near  the  post  office. 

Three  streets  approach  the  common  by  curves,  forming  a  smaller 
open  space  with  a  fountain  and  flag  pole  in  the  center.    About  this 


arc  placed  the  two  churches,  library)  new  fire  station,  and  post  office 

tore,  while  the  new  town  hall  occupies  a  commanding 

:J  common.  |  See  fig.  •">■  I 

These   improvements   were   planned   hv  a   landscape  architect  and 

developed  in  i  natural  way  by  toe  town  improvement  com- 
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mittee  during  the  time  from  1913  to  1918.  The  town  took  the  land 
by  right  of  eminent  domain,  voted  upon  at  town  meeting,  and  owners 
were  awarded  damages.  No  lawsuits  resulted.  The  project  was 
financed  through  taxation  and  from  donations. 

Of  course  this  work  was  pursued  under  difficulties.  The  blue 
prints  of  the  plans  were  prepared  25  years  before  work  was  begun. 
It  took  that  long  to  overcome  the  doubts  of  the  cautious  ones.  Some 
said  that  since  the  town  had  gone  along  for  200  years  in  the  old  way 
it  was  better  to  let  well  enough  alone.  Others  said  that  the  plan 
would  be  a  fine  thing  for  other  towns,  but  that  there  were  excep- 
tional conditions  in  Weston  which  precluded  successful  execution. 
The  result  was  that  it  cost  twice  as  much  as  it  would  have  cost  25 
years  earlier. 


Fig.   4.— North  end  of  common,  showing  First   Parish  Church,    built    iu    1747.      Cohasset, 

Mass. 

CIVIC    BODIES    ADD    TO    CONVENIENCE    AND    ATTRACTION    OF    A    BEAUTIFUL 
VILLAGE— COHASSET,    MASS. 

Long  before  the  Improvement  Association  and  the  Sandy  Beach 
Association  were  formed,  Cohasset,  Mass.  was  widely  recognized  as 
a  village  having  many  desirable  planning  features.  Its  citizens  had 
already  demonstrated  that  beauty  was  not  inimical  to  the  practical 
in  modern  town  progress. 

The  most  notable  feature  in  the  center  of  the  village  is  the  ancient 
common,  1,600  feet  in  length,  with  one  end  approaching  the  harbor 
on  Massachusetts  Bay.  Near  the  center  of  the  common  stands  the 
stately  First  Parish  church,  built  in  1747  to  replace  the  original 
building  erected  in  1722  for  church  and  town  purposes.  (See  fig.  4.) 
South  of  the  church  is  a  natural  pond  with  planned  surroundings, 
(  See  fig.  5.)  Aeross  the  street  and  facing  the  common  stands  the  town 
hall  and  a  century-old  church :  and  near  the  Southern  end,  on  a  slight 
rocky  eminence,  is  a  church  of  Gothic  architecture.  Near  this  are 
the  post  office  and  the  police  station,  and  further  on  the  school,  the  j 
public  library,  and  another  church.    With  well-kept  lawns,  century- 


Rural  Planning — The  Village  7 

old  elms,  and  attractive  houses  and  public  buildings  this  common 
adds  distinction  to  an  interesting  village. 

Much  civic  interest  has  been  taken  by  Cohasset  in  its  harbors.  In 
1(.»1  k  at  the  celebration  of  the  300th  anniversary  of  the  discovery  of 
the  place,  by  Capt.  John  Smith,  the  town  dedicated  a  covered  public 
landing  well-planted  with  shrubbery  and  marked  by  a  commemorat- 
ing tablet  boulder.  The  town  has  also  provided  two  landings  for 
fi&hermen.  The  village  has  taken  advantage  of  small  open  spaces  at 
Street  intersections  to  make  four  of  them  into  triangular  parks,  each 
about  200  feet  on  a  side,  and  a  wooded  park  of  80  acres  was  pre- 
sented to  the  town  some  years  ago. 

Notwithstanding  the  attractive  appearance  and  convenient  layout 
of  the  village,  its  people  backed  by  its  civic  bodies  are  not  content 
with  things  as  they  are  and  constantly  work  in  various  ways  to  im- 
prove it.  Three  notable  efforts  along  replanning  lines  have  recently 
been  accomplished  or  are  in  progress. 


i 

i£^  'j*t 

Vp 

tural    pond   in   the   center  of   the   common,   improved   during   replanning  of 
Cohasset,   Mass. 

The  restoration  of  the  common  was  the  first.    The  rocky  knoll  on 
which  one  of  the  churches  stands  was  formerly  :i  part  6f  the  com- 
mon.    During  some  apparent  lapse  of  civic  interest  this  land  had 
old  by  the  town  for  church  purposes.    The  pari  of  the  common 
ii  the  pond  and  the  church  had  become  occupied  by  a  general 
dwelling,  and  outbuildings.     An  awakened  civic  consciousness, 
as  reflected  by  the  [mprovement  Association,  resulted  in  the  restora- 
tion oi  ond  parcel  of  land  to  in  intended  use.     A  fter  cbnsider- 
able  i  d  an  expenditure  of  about  si:».no(»  obtained  largely 
through  publi  ription  from  more  than  a  hundred  people,  the 
ition  purchased  the  land  and  presented  it  to  the  town.    The 
I  clearing  the  (and  of  buildings,  grading,  making  im- 
tlterations,  and  providing  improved  facilities  for  auto 
mobile  parking.    This  restoration  did  a  way  with  unsightly  buildings 
and  brought  harmony  to  the  common  by  making  a  continuous  sweep 
to  the  church  on  the  rock.     <  See  Bg. 

8876°— 2T 2 
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The  Improvement  Association  wanted  an  inviting  gateway  to  the 
village.  They  purchased,  with  about  $6,500  in  subscriptions,  the 
stable  lot  opposite  the  railroad  station  near  the  end  of  the  common 
and  turned  it  into  a  park.  They  removed  unsightly  buildings  and 
rubbish,  filled  in,  graded  and  seeded  it,  set  aside  a  parking  space, 
and  built  walls  and  paths.  When  landscaping  effects  have  been 
completed  the  visitor  by  rail  will  have  a  worthy  introduction  to 
better  things  to  be  found  in  the  village. 

With  the  gradual  but  almost  total  acquirement  of  the  public  shore 
line  for  private  purposes,  some  citizens  feared  that  no  bathing  beach 
would  remain  for  the  use  of  town  and  country  people.  To  provide 
for  such  use,  public-spirited  citizens  formed  the  Sandy  Beach  Asso- 
ciation and  succeeded  in  acquiring  a  fine  stretch  of  beach  1,200  feet 
in  length  on  a  partially  inclosed  body  of  salt  water.  At  a  cost  of 
$14,000,  they  removed  temporary  bath  houses  and  erected  a  bathing 
pavilion  with  84  compartments,  providing  150  lockers,  observation 


Fig.  6. — Partial  view  of  place  where  buildings  were  removed  and   common  restored  in 
replanning  of  Cohasset,  Mass. 

platform,  lobby,  office,  fresh-water  shower  baths,  and  toilets.  Park- 
ing space  was  provided  for  in  front  of  the  pavilion.  A  good  road 
connects  this  improvement  with  the  village.  Funds  were  provided 
by  sale  of  shares  of  voting  but  nondividend  paying  stock.  The 
rental  of  compartments,  lockers,  beach  chairs,  and  umbrellas,  with 
fees  from  users  from  a  distance,  serve  to  make  the  pavilion  self- 
supporting.  It  is  managed  by  a  board  of  trustees.  Taxes  are  not 
assessed  upon  the  property  on  account  of  its  public  nature.  Various 
social  features  have  been  put  into  operation  in  connection  with  the 
pavilion,  including  popular  annual  prize  swimming  races. 

All  this  (fig.  7)  has  been  accomplished  without  the  help  of  mu- 
nicipal planning  boards,  but  through  the  zeal  of  leading  citizens 
and  civic  associations.  Of  these  results  on'e  of  the  leaders  states: 
"  The  restoration  of  the  common  increased  the  value  of  real  estate, 
made  the  town  more  attractive  and  a  more  desirable  place  for  homes. 
The  station  lot  improvements  added  to  the  creditable  appearance  of 
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the  town,  and  the  bathing  pavilion  furnished  a  community  center 
during  the  summer  where  bathing  can  be  enjoyed  with  comfortable 


COHASSET,  MASS 
1923 


Vr£T 

Land  in  q 


CohHHxet,  Muhm..  after  replannlng.     A  d  park,  left; 

bath:  and  pavilion,  upper   i 

and  under  proper  supervision.     It  has  proved  to  be  a 

lesson  in  community  spirit." 
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VILLAGES   ORIGINALLY   PLANNED 
UNIT    PLANNING    OF    FARM    COLONY    AND    VILLAGE— PATTERSON,    CALIF. 

Careful  initial  planning  for  efficiency  of  arrangements  and  as  a 
basis  for  social  development  is  now  the  frequent  prerequisite  of 
modern  farm  colonization.  Attainment  of  economic  success  is  cou- 
pled with  the  desirability  of  a  normal  social  life. 


Fig.    8. — General    view   of    planned    village.     Patterson,    Calif. 

Patterson  village  and  the  colony,  the  latter  a  tract  of  18,000  acres 
divided  into  small  irrigated  farms,  were  originally  planned  in  1010 
as  a  unit,  and  have  been  so  developed.  Comfort  and  attraction  were 
sought  in  the  roads  leading  to  the  village,  each  being  planted  with 
trees  or  shrubs  of  one  variety. 

Led  by  a  chamber  of  commerce,  a  farm  bureau,  two  women's 
civic  clubs,  and  a  home  demonstration  center,  and  supported  by  a 
farming  population  of  2,000,  a  village  of  694  people  has  carried  on 
the  original  plans  for  an  orderly,  convenient,  and  beautiful  village. 


Fig.  9. — Civic  center  in   the  originally   planned   village  of  Patterson,   Calif. 
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The  dominating  feature  of  the  layout  of  the  village  is  its  circu- 
lar civic  center  formed  by  eight  streets  that  approach  the  center  like 
the  spokes  of  a  wheel.  (See  tig.  8.)  At  the  hub  is  a  well-planned 
circular  plot  of  ground.  There  is  a  building  of  the  prevailing  type 
of  California  architecture  in  which  are  the  village  post  office  and 
the  offices  of  the  land  company.  The  eight  angles  around  the  plot, 
formed  by  the  eight  streets  which  meet  at  the  center,  are  severally 
occupied  by  a  hotel,  two  banks,  a  business  block,  and  two  parks,  the 
other  two  being  reserved  for  future  public  buildings. 

This  action  of  the  land  company  in  laying  out  a  village  at  once 
convenient  and  beautiful  served  to  stimulate  local  civic  pride  as 
manifested  by  the  hearty  response  of  the  people  who,  within  the  past 
four  years,  through  community  cooperation  have  built  a  $12,00$ 
public  library,  a  community  club  house,  a  concrete  swimming  pool 
(50  by  150  feet),  completedand  fitted  at  an  expense  of  $5,000,  a  con- 
crete grain  elevator  erected  by  a  cooperative  organization  of  grain 
growers  at  a  cost  of  $20,000,  and  a  $70,000  grammar  school  to  supple- 
ment existing  grammar  and  high  schools.  They  have  developed  an 
automobile  camp  park  and  have  conducted  successful  district  fairs. 
In  the  erection  of  public  and  trade  buildings,  good  architecture 
and  planning  and  careful  placing  of  buildings  have  been  emphasized 
9). 

A  UNIQUE  VILLAGE  CENTER— TALLMADGE,  OHIO 

It  too  often  happened  that  people  from  Xew  England  and  the 
East   left  their  traditions  of  beauty  and  good  arrangement  behind 
when    founding  settlements   in  the  West.     Discouraged  by  pioneer 
conditions  or  influenced  by  the  desire  for  a  boom  town,  good  plan- 
ning often  gave  way  to  haphazard  methods  that  produced  quicker 
Its. 
Tallmadge,  in  the  Western  Reserve,  was  fotinded  in  1807,  by  Rev. 
David    Bacon,  of   Woodstock.   Conn.     Woodstock  has  always  been 
known  a-  a  charming,  well-designed  village,  and  it  seems  probable 
that  it   influenced  the  planning  of  Tallmadge.     As  the  founder  of 
Imadge  had  been  a  missionary  to  the  Indians  for  several  years 
he   naturally   planned    a    religions   community.     The   settlers  were 
largely   from  Connecticut.     Purchasing  a  township  approximately 
itaining    15,225   acre-,   already   laid    out  into  25 
of  1  square  mile  each,  he  had  it  resurveyed,  dividing  it  into 
lf»  great   lot  I  by  east  and  west,  and  north  and  south 

main    road-.      Roads  ISO   built    from   the    four  corners   of   the 

nally  to  the  village  in  the  center,  thus  subdividing 
eigl  ith    diagonal    roads    from    northwest    t<» 

from  northeast  t<>  southwest,  the  other  eight   lots  also 
il  roads  leading  directly  to  the  village  in  the 
L0). 
In  the  i  this  village  a  public  square  of  7  was  laid 

.  and  in  I  r  <>!'  this  square  a  park  was  built.    It  was  fenced 

to  shade  tic-,  and  encircled  by  a  public  road  within  the 
a  continuation  of  the  converging  roads   from  the  country, 
■huivh  was  erected  within  the  park,  and  in  1840  die  town 
hall  was  hn i It  there.     (Fig.   11.) 
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Outside  the  park  and  around  the  square  other  public  buildings,  such 
as  library,  hotel,  another  church,  stores,  and  private  dwellings,  were 
gradually  erected,  forming  a  civic  center.  The  public  library  was  es- 
tablished in  1813  on  the  joint-stock  plan,  supported  by  sales  of  shares, 
fines,  assessments,  and  donations. 

Compulsory  church  tithing  w7as  an  initial  requisite  of  land  pur- 
chase, but  this  practice  gradually  fell  into  disuse  and  the  community 
ceased  to  be  of  an  obligatory  denominational  type.  The  general  plan 
of  the  township  and  village,  however,  remains  to  this  day  although 
two  corners  of  the  township  have  since  been  ceded. 


NORTH 

5  Miles  - 


CO.-* 


SOUTH 
Fig.  10. — Plan  of  township  and  village  center  of  Tallmadge,  Ohio,  as  laid  out  in  1807 

The  arrangements  of  the  roads  produced  eight  corners  at  the  center 
and  six  corners  midway  between  the  center  and  each  of  the  four 
corners  of  the  township.  At  each  of  these  four  groups  of  six 
corners  a  schoolhouse  was  established  at  an  early  date  and  other 
schoolhouses  have  been  added  at  convenient  localities  from  time  to 
time. 

The  chief  advantages  of  this  plan  are  the  effective  grouping  of  pub- 
lic buildings  on  or  near  the  parklike  square  in  a  civic  center,  and  the 
short  direct  lines  of  communication  in  contrast  with  the  section-line 
system  of  the  West.  One  may  go  directly  from  the  country  to  the 
village  or  from  the  country  to  the  country  school,  and  return.    This 
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enables  the  sehools  the  more  readily  to  become  rural  community  01 

civic  centers. 

VILLAGES   CONTINUOUSLY   PLANNED 

AN    ATTRACTIVE    FARMING    VILLAGE    WITH    NOTABLE    CIVIC     CENTER— 

HADLEY, MASS. 

It  was  in  1075  that  "  the  angel  of  the  Lord  ''  appeared  and  saved 
Hadley.  One  of  the  regicides,  a  member  of  the  court  that  had  con- 
demned Charles  I  of  England  to  death,  had  been  in  hiding  in  a  secret 
chamber  of  the  pastor's  home.  Appearing  suddenly  to  the  great 
surprise  of  the  people  at  worship,  he  advised  them  of  an  approaching 
Indian  attack  and  led  them  to  victory,  returning  to  his  hiding  place 
again  as  suddenly  and  as  secretly  as  he  had  come,  never  to  be  seen 
bv  them  again. 


I. — Tallmadge,  Ohio,  <ivi<-  center  as  laid  out  in  isot.     Town  ball,  right;  church, 
left  ;  both  in  the  circular  park  of  the  central  square 

d  at  that  time  Hadley  had  some  of  the  elements  of  a  well- 
planned  village.  It-  now  justly  celebrated  West  Street  (fig.  12),  laid 
r»ut  in  1659,  was  then  the  town  common,  with  the  village  structures,  on 
either  side  and  with  the  church  occupying  the  center  of  the  common 
toward  the  north.  The  streel  Is  830  reel  wide  and  extends  a  full  mile 
the  bend  of  the  Connecticut  river. 

laid  out.  one  on  each  side  of  this  broad  street,  en- 

g  ;i  ~iri|>  of  green;  an. I  later  a  double  row  of  elm-  was  planted 

outer  -i'l«'  of  cadi  road.    Between  tin-  trees  arc  the  walks,  and 

outsidf  lr.  smooth  lawn-  leading  up  to  the  colonial  dwell  - 

and  outbuildings.     At  one  end  <>i'  the  broad  avenue,  down  the 

ists  "i  gigantic,  wideapreading  elms  is  a  memorable  new  <»t 

and  mountains.    The  common,  W  acres  in  extent,  ha-  had  va- 

rious  oses.    During  Indian  troubles,  a-  the  village  was  surrounded  by 
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a  stockade  it  was  the  public  grazing  place.  It  has  been  used  for  mili- 
tary drills  and  for  the  mustering  of  large  bodies  of  soldiers,  also  for 
public  celebrations. 


Fig.  l: 


-Town   common,   West  Street,   Iladley,  Mass.,  laid  out    in    1559,   as  it  appeared 
in    1923.     Road   and   double   row   of   trees   on   either   side 


As  the  center  of  population  moved  eastward  another  broad  street 
called  "  Middle  Street,"  was  laid  out  a  quarter  of  a  mile  east  and 
was  later  bordered  with  elms.  The  principal  street  crossing  these 
two,  also  wide  and  tree  lined,  is  called  Russell  Street. 

Church  services  were  held  in  private  homes  until  the  first  church 
building  was  completed  on  the  common  in  1670.  This  church  was 
replaced  later  by  a  second  building,  and  by  a  third  erected  in  1807. 
Much  attention  was  given  to  the  architectural  features  of  the  last 
building,  which  was  surmounted  by  a  Christopher  Wren  spire.  In 
1841,  following  the  trend  of  population,  this  church  was  moved 
to  a  spot  near  the  corner  of  Middle  and  Russell  Streets  and  was 
thus  the  beginning  of  a  noteworthy  civic  center   (fig.  13).     About 


Fig. 


13. — Partial   view   of  civic   center,    Iladley.    Mass.      Left   to    right, 
library,   town  hall,  church 


primary    school, 


Rural  Planning     The   Village 


15 


nne  time  the  present  town  hall  was  erected  and  located  on  the 
principal  corner  between  the  church  and  Russell  Street.  Of  plain 
though  dignified  colonial  architecture,  it  occupies  a  prominent  place 
in  the  civic  group.  Directly  across  the  street  from  the  church  and 
town  hall,  facing  Russell  Street,  is  the  town  grammar  school  built 


-Coiitiuuatiun  of  civic  center,  HacUey,  Mass.     Left  to  right,  town  hall,  Congro- 
gationaJ  Church,  Intermediate  .school 

in  Js!»l  on  a  slight  rise  with  broad  smooth  lawns,  the  commanding 
on  in  the  civic  center,  which  a  school  deserves  (fi<r.  14).  Di- 
rectly Russell  Street  from  the  town  hall  and  opening  on  two 
the  town  library,  built  in  1002,  named  after  one  of  the 
prominent  curly  settlers,  and  financed  by  150  popular  subscriptions 
and  a  donation.  In  1919  it  was  remodeled  as  a  memorial  to  Hadley 
soldiers  by  adding  a  ffable,  by  installing  rooms  for  patriotic  societies, 
and  by  placing  a  tablet  in  memory  of  the  soldiers.  Close  to  the 
library  on   West   Street   Ifl  located  the  well-designed  primary  school. 


ond  gatewa)   to  II 
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erected  in  1922  bv  taxation.  Adjoining  the  grammar  school  on 
11  Street  is  Hopkins  Academy,  said  to  be  the  second  oldest 
classical  institution  of  learning  in  New  England,  now  largely  sup- 
ported by  the  town  for  high  school  students:  and  just  beyond  this 
is  the  "  teaeherage."  Close  to  the  library  on  Eussell  Street  is  an- 
other church :  and  on  the  fourth  corner,  set  well,  back  from  the 
street,  is  the  post  office  and  general  store. 

Thus,  in  this  town  of  2,784  inhabitants  of  whom  little  more  than 
half  live  in  the  center,  nine  of  the  town's  important  public  build- 
practically  all  of  them,  are  grouped  about  one  corner  inter- 
sected by  the  two  main  thoroughfares,  on  one  of  which  interurban 
ears  pass  (fig.  16).  Entrance  to  and  departure  from  the  town  center 
arc  made  through  attractive  gateways.     (See  figs.  15,  17,  and  18.) 

The  people  of  the  village  as  well  as  the  people  of  the  outlying 


it.     s.intii  road  gateway  to  Sadley,  Mass. 

Sections  are  mostly   fanners.     Those  living  in  the  village  usually 
j-r<»  daily  to  their  fit-Ms  on  the  outskirts.     All  improvements  in  this 
town  of  farmer-  were  proposed,  determined,  and  financed  in  the 
i  the  town  meeting. 

A   NEW  ENGLAND   FARMING  VILLAGE— ELLINGTON,   CONN. 

of  Lroo,]  old   English  stock,  adventurous,  religious,  independent, 
which  during  the  nth  century  gradually  pushed  its  way  up 

the  Connecticut    I.'  illey   from  the  Saybrook  settlements,  the 

Mopleoi  Ellington  were  definitely  incorporated  into  a  town  in  17^»'>. 
'From  then  until  now  farming  has  been  tne  only  important  industry. 
The  question  of  bow  to  keep  tin-  boyc  and  girls  on  the  farm  is  never 
Children  take  over  the  farms  oi  their  fathers  and  farms 
are  sold,  as  a  rule,  only  when  there  are  no  children  in  the  family  to 
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carry  on.  Only  thus  have  the  few  foreigners  gained  a  foothold 
here.  Of  the  2,127  population,  the  500  living  in  the  center  are 
mostly  retired  farmers. 

Here  is  found  community  spirit  at  its  best.  Farmers  and  villagers, 
the  grange,  farmers'  clubs,  churches,  schools,  and  lodges  work  to- 
gether in  harmonious  relationships.  There  is  much  civic  pride — 
pride  in  well-tilled,  clean,  successful  farms,  in  beautiful  tree-lined 
roads,  in  clean  streets  and  parks,  in  wide  green  lawns,  in  stately, 
dignified  public  buildings. 

The  visitor  receives  many  definite  impressions.  The  beautifully 
shaded  approaches  seem  to  welcome  him  and  suggest  a  village  of 
ordered  serenity  and  contentment  (figs.  20  and  21).  His  first  view 
of  the  center,  with  its  tall  colonial  church  spire  among  the  trees,  is 
across  a  fringe  of  clean,  smooth,  well-fenced,  well-husbanded  farms 


I'n;.   18, — West   road  gateway   to   Hartley,  Mass. 

which  encircle  the  village  so  closely  that  there  is  no  room  left  any- 
where for  dump  piles,  ash  heaps,  and  vacant  lots  rilled  with  weeds 
and  trash  (see  fig.  19). 

The  four  main  roads  approaching  the  village  from  northeast, 
northwest,  southeast,  and  southwest  merge  at  an  attractive  civic 
center  about  two  small  well-kept  parks  shaded  with  towering  elms 
and  maples.  One  of  these,  Church  Park,  was  set  aside  as  church 
land  when  the  village  was  founded  and  was  occupied  by  the  church 
that  is  now  situated  in  a  commanding  position  across  the  street. 

At  Church  Park  is  seen  a  manifestation  of  that  early  civic  spirit 
which  has  always  distinguished  the  village,  for  it  was  about  75  years 
ago  that  the  pastor,  after  a  stirring  lecture  on  the  subject  of  village 
beautihcation,  called  for  volunteers  who  came  the  next  day  in  a 
body  to  the  park  and  planted  elms  and  maples.     Community  spirit 
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is  also  responsible  for  the  heauty  of  the  adjacent  common.  On  the 
day  in  1910  when  the  library  was  dedicated,  it  was  suggested  that  a 
u working  bee"  he  held  for  the  purpose  of  improving  the  common. 


:  ri.il   view  of  the  Cringe  about  the  rural  village  of  Ellington,  Conn.     Maple 
r  at  right    The  fringe  on  every  side  of  the  village  is  as  attractive  as  this  view 

During  the  next  two  days  nearly  100  men,  with  picks  and  shovels 
and  with  30  teams,  regraded  the  grounds  and  planted  trees  while  the 
women  of  the  village  cooked  and  served  lunches. 


from  farming  community  to  Ellington,  Conn. 


in  ( Ihurch  Park  is  the  one  church  of  the  center, 

tzed  in  !  I,  which  serves  the  people  of  .the  center  and 

nuai  lv  nil  the  people  of  the  to*  n.    Situated  on  a  Blight  rise  of  ground 
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Fig.  21. — Maple  Street  gateway   from  village  to  farming  community   west  of  Ellington, 

Conn. 

"with  well-kept  lawn  and  frame  of  trees  and  facing  the  main  street 
and  the  park,  it  rightfully  takes  its  place  in  the  town  civic  center. 

"West  of  the  two  small  parks  the  village  library  occupies  a  promi- 
nent position  among  the  public  buildings  and  by  its  dignified  archi- 
tecture adds  much  to  the  whole  setting.     At  the  other  end  of  the 


Fig.   Ti. 


Civic  center,   Ellington,   Conn.      Po«1   office  through   original   common  at    left 
town  park,  front  center;  well-placed  church  at  right 
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parks  is  the  post  office  and  general  store,  the  old  town  hall  and  the 
village  schoolhouse. 

The  smooth,  wide,  tree-bordered  main  streets  make  a  strong  ap- 
peal. They  are  a  continuation  of  the  .principal  roads  which,  ap- 
proaching at  angles  and  merging  at  the  civic  center,  form  rather 
irregular  spaces  that  are  more  attractive  than  the  regular  squares. 

Maple  Street  is  bordered  for  a  mile  with  century-old,  overhanging 
elms  and  maples  planted  by  the  former  owners  of  the  abutting 
farms.  At  first  the  street  is  fringed  with  rows  of  cottages  set  well 
back  from  the  street,  with  well-kept  lawns.  Further  on  these  cot- 
give  way  to  clean,  well-fenced  farms  with  well-tilled  fields. 
In  fact.  Ellington  has  many  features  (fig.  23),  simple  and  inexpen- 
sive in  nature,  which  are  within  the  means  and  possibilities  of  the 
ordinary  rural  community  if  only  the  foresight  and  the  will  are 
present. 


j.;.-   Plan  '»i*  Ellington,  Conn.,  •bowing  natural  road  approaches  and  civic  center 


A    COUNTRY    VILLAGE    REGENERATES     ITSELF— STOCKBRIDGE,     MASS. 

Up  in  the  Berkshire  hills,  in  the  ancient  land  of  the  Mohicans, 
where  Rev.  Jonathan  Edwards  and  later  Rev.  David  Dudley  Field 
influenced  the  thought  of  a  nation,  there  lias  arisen  through  the 
e  of  year-  a  modern  Tillage  with  many  well-planned  features 
which  li.i-  probably  had  a  greater  influence  for  good  on  the  beauty 
and  cleanliness  of  other  towns  than  any  village  in  the  country. 
Here  was  organized  in  l^:»:>,  what  is  -aid  to  be  the  first  village-im- 
provemenl  in  the  Dinted  States,  Lam-el   Hill   Association, 

which  has  a  record  of  continuous  regular  meetings  and  remarkable 
acfa  for  7' 

was  not  a  I  with   attractive  features, 

although  it  has  always  possessed  a  small  common  and  m  wide  main 

Previous  to  the  society^  organization  it  was  a  commonplace 

village  of  the  hillg  without  sidewalks,  parks,  or  public  reservations, 
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with  dusty,  ungraded  streets  shaded  by  a  few  trees,  with  the  usual 
dump  heaps,  unkempt  cemetery  and  run-down  common,  with  few 
public  buildings  or  private  dwellings  of  notable  architecture.  It  is 
now  an  outstanding  example  of  what  a  rural  village  with  little  original 
planning  may  become,  if  its  citizens  consciously  plan  for  the  future 
and  persistently  carry  out  their  plans. 

Before  any  work  was  attempted,  a  committee  appointed  for  the 
purpose  spent  a  winter  on  the  study  of  the  needs  to  be  accomplished. 
Since  then  the  regular  monthly  meetings  have  been  devoted  to  the 
same  purpose.  In  addition  to  such  committees  as  finance,  sanitation, 
parks,  streets,  and  cemetery,  the  village  was  divided  into  five  dis- 
tricts with  a  committee  to  supervise  each  district.  A  planting  plan 
was  prepared  by  a  nationally-known  landscape  architect  and  the 
committees  have  attempted  to  follow  this  plan. 


Fig.  24. — Railroad  gateway.     Stockbridge,  Mass. 

The  society  early  stated  that  its  object  was  to  improve,  ornament, 
and  care  for  streets,  commons,  and  walks;  to  grade  and  maintain 
roadways;  to  plant  trees;  to  lay  out  watercourses  and  parks;  to 
beautify  vacant  places;  in  short,  to  work  "till  art  combined  with 
nature  shall  have  rendered  our  town  the  most  beautiful  and  attrac- 
tive in  our  ancient  commonwealth." 

A  visitor  to  the  place  is  first  impressed  with  the  clean  fringe 
about  the  village.  Next  he  is  surprised  to  find,  in  the  village  center 
of  a  town  of  1,764  population,  a  gateway  consisting  of  an  attractive 
railway  station  and  park.  (See  fig.  24.)  When  the  old  wooden 
station  with  its  usual  unkempt  surroundings  had  burned  and  an- 
other wooden  one  was  projected  by  the  railway  the  association  in- 
tervened and  through  its  influence  a  stone  building  was  erected  sur- 
rounded with  lawns,  shrubs,  and  trees.  The  association  provided 
half  the  cost,  raising  the  money  through  popular  subscription.  It, 
also,  acquired  land  adjacent  to  the  station  grounds,  transformed  it 
into  a  park,  and  assumed  the  cost  of  its  maintenance.    Entering  the 
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main  street,  the  visitor  finds  a  broad  well-paved  parked  avenue,  a 
mile  in  length,  with  green  borders,  pleasant  walks,  and  overhanging 
elms,  at  one  end  of  which  is  a  civic  center.  The  association  has 
planted  more  than  2,000  trees,  has  made  the  entire  system  of  village 
sidewalks,  and  is  responsible  for  the  draining  and  grading  of  the 
ets. 

When  the  trolley  company  tried  to  run  a  line  through  the  main 
street,  the  association  and  others  opposed  the  proposition  and  secured 
public  subscriptions  for  the  purchase  of  another  right  of  way.  To 
do  this  it  was  necessary  to  purchase  more  land  than  was  needed 
and  13  acres  were  fenced,  baseball  field  and  tennis  courts  were  built, 
and  the  whole  was  deeded  to  the  town  as  a  recreation  park. 

The  association  took  its  name  from  Laurel  Hill,  a  10-acre  wooded 
knoll  near  the  center  of  town  that  had  been  deeded  to  the  association. 


Pari  of  Btockbridge,  M;i>s..  dvk  center 
hail,  chimes  tower,  Jonathan  Bdwarda  no 


left 

i.i   r 


-lit.  town 


which  converted  it  into  a  park  and  playground.    The  lull  has  since 
been  the  especial  care  of  the  association,  which  holds  it-  annual 

;il  on  the  bill  in  a  natural  amphitheater  where  a  stone  rostrum 
memorial  seat  have  been  built. 
The  association  early  took  over  the  care  of  the  cemetery.    A  hedge 
of  Norway    spruce    was    planted    around    it.    walks    and    drives    con- 
structed,  and    other   shade   trees    planted.     The   neglected   village 
green  was  cleaned,  mowed,  and  planted  to  trees  (fig.  25).    Triangular 
were  developed  at  street  corners  and  intersections,  where  later 
through    j  and    public   effort    monuments  and   fountains   were 

I.  all  cared  for  l.y  the  association.  It  rescued  from  neglect  the 
burial  place  of  the  Stock  1» r id ge  Indian-,  making  it  into  a  small  park 
inarkea  by  a  granite  shaft.  Recently  Monument  Mountain,  a 
neighboring  State  reservation,  has  hen  placed  in  its  care  and  many 

have  been  planted  on  it.  Other  results  inspired  by  the  associa- 
tion include  the  planting  of  individual  memorial  trees;  planting 
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Fig.    26. — Street    corner    parks,    Stockbridge.    Mass.,    showing    fountain    and    soldiers 

monument 


Fig.  21 


A  well-placed  hotel   on   the  main   street    taring  a  street  corner  park  and  the 
soldiers'  monument,  Stockbridge,  Mass. 
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ami  care  of  trees  by  children:  private  and  public  yard  improve- 
ment through  stimulation  by  cash  prizes;  libraries  and  reading 
rooms  fostered;  the  installation  by  the  association  of  street  re- 
ceptacles for  rubbish,  and  of  street  lights,  running  water,  sewers, 
reet  sprinklers,  and  snow  plows. 
One  value  of  an  improvement  society  is  that  it  may  seek  memorial 
gifts  and  inspire  public  donations  to  the  town  which  add  to  its 
interest.  The  Stockbridge  association  has  encouraged  the  placing 
of  many  such  memorials.  One  of  the  leading  churches  is  the  gift 
of  a  local  resident.  Rev.  David  Dudley  Field  presented  to  the  town 
a  neighboring  tract  of  40  acres  containing  Ice  Glen,  a  long  cleft 
in  a  small  wooded  mountain,  filled  with  caves  and  perpetual  ice 
formations,  which  is  maintained  by  the  village  and  the  association. 
This  is  much  visited  and  has  become  a  well-known  picnic  place. 
To  tli  very  year  marches  the  famous  ice-glen  parade,  usually 


Fig.  28. — Memorial  bridge  on  the  path  to  Ice  (Hen,  StockbrtdgQ,  Mass. 

in   historical   pageanj   on    Laurel    Hill   and   followed  by 

:   the  recreation   park  and  at  the  town  hall. 

the  vill:  :  i.  near  the  site  of  the  early  ministerial  Labors 

than  Edwards,  a  monument  *  ted  to  bis  memory 

from  money  largely  subscribed  at  a  reunion  of  LOO0  of  his  relatives. 
Cyrn-  \V.  Field  presented  to  the  town  a  -mall  aatural  park  Dear 

the  village,  th«'  .-it'-  ol  an  old  church.    On  the  site  of  the  first    Indian 
iir.h.    Rev.    David    Dudley    Field    Caused    to   be   erected,  in 

dchildren.a  stone  campanile  containing  a  clock  and 

a  chii  M-.     Through  the  efforts  of  a  member  of  the  associ- 

ation, the  1 1<-  er  near  Stockbridge  wm  redeemed.    Form- 

erly the   villai  OOl   and   dump,  it-   hank-    were  cleared   and    re- 

i  ami  it-  waters  made  clean  for  boating  and  other  sports.    An 

Italian   citi/en   erected    a    fountain    near   the   center   of  the  village  in 
one   of   the   -mall    parks,   and    in   another   of    these    parks   a   soldiers' 
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monument  was  placed  through  public  subscriptions  and  town  appro- 
priation. (See  figs.  26  and  27.)  A  memorial  to  a  former  president 
of  the  association  has  been  built  in  the  form  of  a  walk  from  Laurel 
Hill  to  the  Housatonic  lliver  and  a  graceful  concrete  foot  bridge 
across  the  river  has  been  erected  leading  to  the  path  through  the 
glen  (fig.  28).  One  of  the  most  pronounced  influences  of  the 
association  has  been  upon  public  and  private  architecture  and  land- 
scaping. Prizes  offered  by  the  association  and  public-spirited  citi- 
zens have  encouraged  this  improvement  even  in  the  home-building 
of  the  poorer  classes,  one  such  prize  of  $100  having  been  awarded  to 
one  of  the  town's  most  humble  citizens. 

A  new  town  hall  replaced  the  old  building  on  the  green.  In  addi- 
tion to  the  town  offices  it  has  a  room  especially  set  aside  for  the  use 
of  the  grange  and  contains  a  large  public  auditorium.  The  town 
library,  established  largely  through  popular  subscriptions  and  a 
donation,  is  well  housed  with  an  attractive  setting  on  the  main  street. 
The  high  school  building,  alsp  a  gift  to  the  town,  is  very  attractive 
and  is  fronted  by  a  smooth,  well-planted  green  lawn. 

The  association  does  not  regard  its  work  as  completed  and  is 
planning  for  the  future.  Its  operations  are  financed  by  popular  sub- 
sections and  gifts  and  it  is  now  in  possession  of  an  invested  fund, 
the  income  of  which  is  to  be  used  for  continued  improvement. 

TYPES  OF  PLANNED  FEATURES  IN  VILLAGES 

GATEWAYS:   RAILWAY 

ARRANGEMENT    OF    RAILWAY    STATION    GROUNDS    OF    LIMITED    SPACE- 
PARNASSUS,  PA. 

The  railway  station  at  Parnassus,  Pa.,  is  on  a  narrow  strip  of 
ground  lying  between  a  main  thoroughfare  and  the  railway  tracks. 
Not  much  ground  is  available,  but  an  excellent  arrangement  and 
treatment  of  the  small  space  has  been  effected   (fig.  29).     The  "all 


An    inviting   railroad    gatewi 


Parnassus.   Pa 
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Ike  year  round  "'  plan  of  ground  improvements  was  employed.    Trees 
and  shrubs,  including  hardy  perennials,  were  used.    Adjacent  lands 
site  the  street  and  the  tracks  have  been  planted  to  screen  off 
Bnsightly  places  and  approaches. 

A    RAILWAY    AND    A    CIVIC    LEAGUE    PRODUCE    AN    EFFECTIVE    VILLAGE 
ENTRANCE— MOORESVILLE,   N.    C. 

The  railway  which  runs  through  Mooresville,  N.  C,  has  always 
shown  an  interest,  even  in  a  financial  way,  in  having  attractive  sta- 
tion grounds.  In  its  general  offices  a  woman  is  employed  whose  duty 
it  is  to  look  after  and  assist  such  enterprises,  and  field  men  to  care 
for  the  grounds.  With  such  interest  on  the  part  of  the  railway, 
supported  by  local  pride,  there  is  not  much  excuse  for  towns  along 
the   line   having  uninviting  gateways. 


Fio.  •".<».     a  conrenlenl  railroad  gateway  at  Bfooreaville,  N.  C. 

The  railway  grounds  at   Mooresville  occupy  an  important   place  in 

ater  of  tin-  town  plan,  at  the  lower  part  of  the  V  made  by  the 

two  mosi   important  streets  converging  at  an  acute  angle.    On  both 

of  tin  street  forming  this  V  are  the  principal  commercial  build- 

\    tin-  lower  part  of  the  grounds  was  much  used  by  merchants 

KT  unloading  place  it  was  very  unsightly. 

the  official  interest  of  the  railway,  the  local  civic  league 
initiated  .1  campaign  for  a  town  gateway  which  should  be  in  keeping 
with  it>  prominent  position  in  the  town  plan.  Encouraged  by  a  per- 
gonal in  the  railway  representative,  the   league  proceeded   lo 

Another  unloading  place  was  secured  and.  using  local 

equipment   and  help,  the  league  Cleaned  up  the  old  place,  plowed  and 

fertilized    it.  and    partially  enclosed    it    with   a   chain    fence    (fiff.  30). 

The  railway  furnished  Bhrubs  and  flowers,  did  the  planting,  and  pays 

for  these  grounds  and  those  of  four  other  -tations. 

\  genera]  town  clean-up  and  Improvement  movement  booh  started, 
extending  to  private  residents,  many  of  whom  employed  landscape 
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gardeners  to  replan  their  lawns.  The  league  raised  more  money  and 
greatly  improved  the  run-down  cemetery.  A  prominent  citizen  states 
that  the  new  street  paving  is  a  direct  result  of  the  civic  interest 
aroused  by  the  gateway  campaign  and  its  results.  The  civic  league 
has  purchased  and  reconstructed  a  building  to  be  used  as  a  community 
house,  at  a  cost  of  $4,500,  financing  it  by  receipts  from  entertainments 
and  the  sale  of  shares.  When  the  vice-president  of  the  railway  came 
to  the  town  he  was  so  impressed  with  the  cooperation  of  the  citizens 
in  improving  the  station  grounds  and  the  town  that  he  promised  a 
new  station  in  keeping  with  the  grounds  and  the  civic  pride.     Inci- 


Fig.   31. 


Even  a   trolley  line  may   have  an  improved  village  gateway. 
Kans. 


Overland  Park, 


dentally,  the  merchant  who  protested  the  most  urgently,  prophesied 
personal  business  ruin  if  the  unloading  place  were  removed,  and  even 
threatened  injunction  proceedings,  is  now  an  enthusiastic  supporter 
of  the  enterprise. 

GATEWAYS:   TROLLEY 

PROFITS    ATTEND    GOOD    PLANNING    IN    RURAL    ELECTRIC    LINE    STATIONS- 
OVERLAND    PARK,   KANS. 

All  electric  railways  arc  interested  in  the  material  development  of 
the  towns  and  villages  through  which  they  pass  and  many  of  them 
have  real  estate  interests  in  these  places,  the  value  of  which  they  like 
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to  increase.  An  electric  line,  extending  from  Kansas  City,  Mo.,  into 
rural  Kansas  as  far  as  Olathe,  has  found  that  £ood  village  planning 
■rings  much  profit.  In  many  of  the  small  villages  where  it  owns 
real  estate  it  has  erected  attractive  stations  in  well-planted  grounds 
in  an  effort  so  to  improve  the  gateways  to  the  villages  that  people 
will  not  only  enter  but  be  glad  to  remain.  For  example,  in  one  of 
these  places,  Overland  Park,  a  village  of  100  people,  the  electric  rail- 
way company  has  built  a  station  plant  valued  at  $3,000,  of  which 
$1,000  was  applied  to  the  preparation  of  the  grounds,  2  acres  in  ex- 
tent. The  grounds  were  graded  to  uniform  surface,  sown  to  blue- 
and  planted  witli  many  shrubs  and  shade  trees  (fig.  31).     The 
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Hey   station   bullf   by  citizens.     Glen    View,   Ky. 
company  believes  it  is  a  paying  proposition.     The  general  manager 

Our  reason*  for  beautifying  the  grounda  were  thai  we  were  large  owners  of 
Buburban  property  al  Overland  Park  and  other  stations  and  beautifying  onr 
Ration  invitiifion  to  those  who  purchase  property  to  do  likewise.    The 

result  Iims  been  the  development  of  :i  awe  suburban  district     I  believe  it  is  a 
profitable  proposition  t<.  develop  as  we  have,    <>r  coarse  we  have  had  similar 
ii  other  localities.    Our  experience  has  been  thai  it  is  much  better 
t  such  development  right  ;ni<l  In  the  end  you  will  have  a  hotter  com- 
■nmlty  and  a  more  beautiful  residence  district 

CITIZENS    BUILD    TROLLEY    STATION    AND    POST    OFFICE— GLEN    VIEW.    KY. 

Uagea  ai  uttering  in  the  use  of  trolley  stations  thai 

Glen  View,  B    .  |  for  many  years  patiently 

i  dilapidated  wooden  ahack.    Finally  they  decided  to  build  a 
r  :on  themselves,  lu  men  becoming  financial  sponsors. 
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A  stone  station  with  overhanging  tile  roof  was  located  among  the 
trees  on  a  grassed  plot  250  feet  long,  bordered  by  hedges,  in  all  cost-; 
ing  more  than  $2,500.  (Fig.  32.)  As  the  Post  Office  Department  was 
about  to  close  the  local  office  and  substitute  street  boxes,  the  citizen 
included  in  the  building  a  room  for  the  post  office.  In  addition  to 
his  small  compensation  for  looking  after  the  mails,  the  postmaster 
receives  from  the  community  a  salary  for  looking  after  the  station 
grounds  and  approaches.  The  trolley  company  reciprocates  by  fur- 
nishing electricity  without  cost  to  light  the  building. 

GATEWAYS:   WATERFRONT 
A    VILLAGE   REDEEMS    ITS    WATER    FRONT— BELLEVUE,    IOWA 

An  example  of  what  a  small  town  may  do  to  clean  up  its  water 
front  and  restore  it  to  the  dignity  that  the  front  door  of  a  town 
should  possess  is  found  at  Bellevue,  Iowa. 


Fig.    33. — An   improved   water   gateway.     Bellevue,    Iowa 

Bellevue,  a  boat-landing  town  of  1,700  population  on  the  Missis- 
sippi Kiver,  had  the  usual  river-front  conditions  that  such  towns 
have  to  contend  with — narrow,  poorly  lighted  streets,  vacant  lots 
overgrown  with  weeds  or  filled  with  refuse,  and  poorly  constructed 
small  buildings.  About  eight  years  ago  it  was  decided  that  passen- 
gers on  passing  boats  and  excursionists  from  steamers  dropping 
anchor  should  have  a  favorable  impression  of  the  village.  Now  in 
place  of  the  old  conditions  there  is  a  neat  little  park  of  close-cropped 
greensward  with  plantings  of  trees,  shrubs,  and  flowers;  a  permanent 
observation  and  band  stand;  a  large  bowlder  bearing  a  World  War 
honor  roll;  a  World  War  cannon,  a  substantial  flagpole,  and  seats; 
all  approached  from  the  river  by  a  concrete  landing,  walks  and  steps 
35  feet  wide,  witfa  attractive  electric-light  settings.  (Fig.  33.)  A 
well-graded,  well-lighted  street  parallels  the  park.    The  total  cost  of. 
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the  enterprise  was  $8,500,  obtained  from  numerous  public  subscrip- 
tions and  a  2-mill  town  tax. 

As  soon  as  the  park  was  completed  adjacent  property  owners  began 
to  clean  up  their  premises,  paint  and  repair  buildings,  and  improve 
their  surroundings. 

Band  concerts,  public  speaking,  and  celebrations  take  place  in  the 
park,  and  when  in  June  1923,  the  250th  anniversary  of  the  explora- 
tions of  Father  Marquette  and  Louis  Joliet  was  celebrated,  the 
people  of  Belkvue  received  and  entertained  their  thousands  of  guests 
at  their  new  water-front  gateway. 

GATEWAYS:   ROAD 

VILLAGE    ENTRANCES    THAT    EXPRESS    BOTH    WELCOME    AND    FAREWELL— 

SIMSBURY,   CONN. 

Inviting  gateways  welcome  those  who  enter  and  serve  as  a  hearty 
"come  again  "  to  those  departing. 

Simsbury,  Conn.,  ranks  high  as  a  beautiful  village  with  its  me- 
morial gateway  of  stone,  bronze,  and  wrought  iron:  with  its  library, 


North  wagon  r<»;i<i  gateway  to  Simsbury,  Conn. 

community  bouse,  club  building,  churches,  schools,  and  private 
dwellings  of  harmonious  designs  and  settings;  with  its  wide  lawns, 
irk,  and  its  shaded  streets.  All  of  this  is  anticipated  at  any  one 
of  the  three  main  road  entrances,  because  of  the  absence  of  the 
dilapidated  shacks,  dump  heaps,  weed  covered  vacant  lots  and  run- 
down fen  ften  found  along  approaches  to  villages.     (Figs. 

STREETS 
IMPROVEMENT  OF  A  MAIN   STREET— FOREST  CITY,   N.   C. 

Municipal  officiate  can  generally  be  depended  upon  to  vote  material 
Improvements,  but   not  so  with  those  aesthetic  betterments  which 
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merely  make  the  place  more  satisfying  as  a  permanent  home.    Herein 
lies  the  value  of  civic  organizations,  especially  women's  clubs. 


Fi<;. 


-South  wagon  road  gateway  to  Simsbury,  Conn. 


In  recent  years  the  officials  of  Forest  City,  N.  C,  which  has  a 
population  of  2,300,  have  submitted  bond-issue  propositions  to  the 
total  value  of  $300,000  for  waterworks,  sewerage,  electric  light,  and 
school  systems  which  have  been  approved  at  the  elections.  Not  satis- 
fied with  this,  the  Ladies'  Civic  Club  finally  succeeded  in  persuading 


Pig.  36. — Main  Street,  Forest  City,  x.  C,  as  Improved  by  the  Ladies'  Civic  Club 

the  town  officials  to  permit  them  to  place  some  parks  along  the  center 
of  Main  Street,  the  club  to  finance  and  maintain  them. 
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The  street  was  exceedingly  broad,  bordered  by  low  buildings  with 
lavement  from  curb  to  curb.  A  landscape  architect  from  a  neigh- 
boring city  was  called  in  to  draw  plans  which  provided  for  three 
small  parks  down  through  the  center  of  the  street,  a  distance  of 
about  three  blocks,  separated  by  cross  streets.  The  parks  are  planted 
with  trees,  shrubs,  and  flowers,  have  cement  curbing,  are  provided 
with  a  flagpole,  seats,  and  an  inscription  stone,  and  are  to  be  dedi- 
cated to  tin1  ex-service  men  of  the  county  (fig.  36).  The  total  cost 
(2,500  secured  from  the  proceeds  of  entertainments  of  various 
kinds  and  public  subscriptions.  Maintenance  expenses  are  from 
|l00  t«,  (150  a  year,  obtained  from  similar  sources.  The  city  fathers 
are  now  considering  taking  over  the  care  of  the  parks. 
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ay  be  beautiful  as  well  as  durable,  Falmouth,  M 

BRIDGES 
AN  ATTRACTIVE   BRIDGE  AT  A  VILLAGE   PORTAL— FALMOUTH,  MASS. 

One  of  the  principal  requisites  for  a  bridge  is  durability,  but 
a  bridge  may  l>e  beautiful  ;i^  well,  yet  reasonable  in  cost.  With 
the  passing  of  the  old  arched  stone  brides,  concrete  has  come  into 
use,  which  for  strength  and  beauty  readily  takes  its  place.  Shrubs 
and  vine-  add  much  to  such  bridges*  Figure  :»7  -hows  a  1  > i i « I «_r* * 
about  LOO  from  the  railway  station  nt  Falmouth,  Mass.,  built 

i  road  leading  from  the  village.  The  concrete  abutments  and 
the  approaches  have  been  softened  and  redeemed  by  a  vine,  an  effec- 

ad  iiH'M  oethod  of  treatment. 
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COMMONS 


A    NOTABLY    ATTRACTIVE    VILLAGE    FEATURES    A    TOWN    COMMON— 

BARRE,   MASS. 

The  town  common,  the  central,  green,  open  but  shaded  spare 
around  which  the  principal  buildings  of  the  town  are  grouped,  is 
the  most  attractive  and  distinctive  feature  of  the  Xew  England 
village.  It  has  become,  in  many  instances,  the  center  of  the  social 
life  of  the  people  and  a  place  of  recreation. 

The  Barre  common,  150  years  old,  is  about  550  yards  long  by 
100  yards  wide,  tapering  at  one  end,  and  is  surrounded  by  broad 
paved  streets.  Cross  streets  divide  the  common  into  three  parts. 
One  end  is  fenced  and  provided  with  a  fountain,  a  war  monument, 
benches,  hedges,  and  gravel  walks.  A  band  stand  is  in  the  un- 
fenced  portion.  Large  century-old  maple  trees  give  abundant  shade. 
(Fig.  38.) 


Fig.  38. — A  portion  of  the  common  at  Bnrre,  Mass..  is  reserved  for  public  celebrations 

Facing  the  common  on  all  sides  are  the  stores  and  the  following 
public  buildings:  Town  hall  built  85  years  ago,  post  office,  two 
hotels,  the  library  building  owned  by  the  library  association,  and 
four  churches.  These  buildings  are  well  designed,  have  attractive 
landscape  settings  and  are  well  placed  on  the  common.  Not  far 
from  the  common  are  two  school  buildings  of  superior  type  and  a 
beautiful  and  well-cared-for  cemetery.  Plans  have  been  completed 
for  the  purchase  of  certain  property  abutting  a  street  on  the  common 
and  its  conversion  into  a  park.  The  common  is  in  frequent  use  for 
community  fairs,  band  concerts,  memorial  exercises  and  public 
entertainments. 

Since  the  formation  of  the  village-improvement  society,  about  30 
years  ago,  the  common,  streets,  and  private  and  public  places  have 
been  well  kept.  The  town  lias  3,300  population,  the  village  about 
1,500,  and  the  improvement  society  lias  500  members.  It  maintains 
the  common  and  parks,  builds  and  cares  for  sidewalks,  plants  shrub- 
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bery  and  flowers,  and  for  this  work  regularly  employes  one  or  two 
men.  It  finances  its  work  by  receipts  from  entertainments,  raising 
about  $3.  ill  [923.  It  has  a  yearly  budget  of  about  $1,000  and 
a  balance  of  $10,000.  A  live  village-improvement  society  and  a  well- 
planned  village  usually  go  hand  in  hand. 

PARKS 

THE    ORIGINAL    VILLAGE    CROSSROADS    BECOMES    THE    SITE    OF    THE 
VILLAGE   PARK— LE  ROY,   OHIO 

Among  the  local  improvements  brought  about  by  the  village  of 
Le  Roy,  through  the  encouragement  of  the  local  farmers'  mutual 
insurance  company  and  its  employees,  was  the  laying  out  of  an 
attractive  park  opposite  the  two  churches  near  the  center  of  the 
village.  (Fig.  39.)  One  of  these  churches,  of  the  colonial  type 
of  architecture,  had  been  standing  over  76  years  and  is  much  prized 
for  its  dignity. 


•iiintry  village  park  with  a  background  of  churches.     Le  u<»y.  Ohio 

The  pari  was  one  of  the  results  of  a  Ear-reaching  campaign  for 
village  improvement  and  was  (aid  out  by  a  landscape  gardener.  It  is 
situated  at  i lie  old  intersection  of  the  two  crossro;i< Is  where  the  village 
pad  it-  beginning  80  years  ago.  It  is  oval  in  shape  and  is  planted 
with  shade  trees  and  flowers.  Well-design'ated  electric  lights  sur- 
round it. 

RIVER-BANK   IMPROVEMENTS 
THE    TOWN    DUMP    BECOMES    A    SCENIC    ASSET— LEWISBURG,     PA. 

"That  place  bafl  been  there  as  long  m-  I  can  remember,"  Said  one 
town  fatle  :.  M  There  has  got  to  be  some  place  for  the  town  refuse." 
Said  another,  "and.  beside  the  natural  escape   for  the  sewer." 

and  even  tradition   were  on  the  side  of  the  town   fathers. 

''That  place"  had  been  there  fait  her  back  than  memory  ran.  I\\ery 
■mc  tie-  people  wen!  into  the  country  or  across  the  river  to  the 
■djacent   city  the  town  dump  was  the  la-t   reminder  of  home.      Every 

time  the  people  from  the  country,  the  neighbors  across  the  river,  or 

from  the  biff  cities  arrived  in  the  town  their  first  im- 

<l   by  •'  that    place." 
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But  the  women  citizens  were  not  dismayed.  They  formed  a  civici 
club,  began  a  backfire  of  agitation  and  propaganda,  and  accumulated 
funds  against  the  time  when  inertia  could  be  overcome.  Through 
such  enterprises  as  lecture  courses,  local  plays  and  food  sales,  and 
through  donations,  sufficient  money  was  secured  to  swing  the  enter- 
prise. The  block  of  land  on  the  river  front  between  the  two  bridges 
finally  became  the  property  of  the  club.  Old  shacks  were  removed, 
refuse  cleared  away,  the  ground  leveled,  lawn  made,  trees,  flowers 
and  shrubs  planted,  walks  built,  and  electric  lights  installed.  And 
when  the  municipal  officers  couldn't  see  their  way  clear  to  install  the 
pipes  to  conduct  the  overflow  of  the  village  sewer  underground  to  the? 
river  the  women  held  more  sales  and  entertainments  and  paid  for  the 
work  themselves.  In  all  more  than  $7,000  was  raised  and  spent  on 
the  work  of  redeeming  the  town  dump  and  improving  the  river  bank 


Fig.    40. — The   town   dumping 


ground    as    redeemed    by   the    Ladies'    Civic    Club,    Lewis- 
burg,  Pa. 


Now  the  last  impression  of  the  departing  visitor  is  of  wide  lawns 
and  green  trees,  and  the  incoming  guest  or  stranger  has  the  same 
aesthetic  pleasure  as  a  welcome.     (See  fig.  40.) 


LOCAL  RESERVATIONS 


A  PICTURESQUE  SPOT   PRESERVED    FOR  PUBLIC   SOCIAL   USE— BARRE,    MASS. 

Within  the  town  and  adjacent  to  the  village  center  of  Baric,  a 
picturesque  stream  of  water  rushes  through  a  deep  gorge,  forming  a 
canyon  to  the  depth  of  50  feet  in  places.  The  land  on  both  sides  is; 
covered  with  pine,  hemlock,  and  chestnut  trees  and  a  profusion  of 
flowers  and  ferns.  The  spot  has  been  a  favorite  picnic  ground  fori 
generations  and  the  show  place  of  the  town  (fig.  41). 

Although  the  abutting  land  was  in  private  hands,  long-continued 
use  had  given  the  community  the  sense  of  possession,  until  the  an- 
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■mini  mrnt  was  suddenly  made  that  the  owner  wTas  about  to  cut 
down  the  timber,  which  would  practically  destroy  the  value  of  the 
spot  as  a  recreation  ground. 

In  an  emergency  of  this  kind  municipal  or  community  action  is  pref- 
erable: but  as  both  are  necessarily  slow,  the  town  was  fortunate  in 
possessing  public-spirited  citizen  who  purchased  20  acres  of  land 
covering  both  sides  of  the  gorge.  The  village  then  proceeded  to 
link  the  glen  with  its  other  attractive  physical  features  by  attractive 
road  approaches.  The 
purchaser  planted  2  acres 
of  pines,  built  two  dams, 
a     bridge,    and    summer 

.'.  made  entrances 
and  paths,  placed  benches 
and    stairways,    and 

ted  signs  which  read. 

r  the  use  of  the  pub- 
lic" Finally,  he  placed 
a  clause  in  his  will  to  the 
effect  that  after  his  death 
the  project  should  become 

property  of  the  town. 

CEMETERIES 

AN  ATTRACTIVE  CEMETERY 
LOCALLY  PLANNED  — LAN- 
ARK, ILL. 

In  this  village  of  1,300 
people,   a   citizen    who 


leop 

(Mill 


i  (1  draw  elementary 
plan-,  a  zealous  caretaker, 
and  a  far-seeing  board  of 
produced 
a  trill  ry  which 

not  only  attracts  wid 
tent-ion    bu1    has    stimu- 
lated the  better  planning 
of  the  cemeteries  of  hall 
a  dozen  other  villages. 
For  mi  Iter 

iception  in   L862  this 
little  more 
than    a    burial    place,    in- 

"d  in  sl  ■  .I  arose,  tin 
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but  the 
fcspeciaJ  care  of  no  one.  A  number  of  years  ago,  however,  local 
;  awn  with  a  view  to  the  future,  plantings  were  stalled, 

and  it  was  later  placed  in  the  care  of  a  board  of  managers  appointed 
by  the  ma; 

It  has  an  area  of  22  acres  planted  with  trimmed  arborvitae  hedges 

and   framed   with  elms  and  maples  (fig.  42).     Within  the  area  are 

small  circular  park-  planted  with  pine  or  maple  trees,  fenced, 

rovided  with  benches.    Of  late  year--  the  maintenance  expense 

ply,  including  the  salary  of  a  caretaker,  and  improve- 
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ments,  has  been  financed  from  interest  received  from  an  endowment 
fund  obtained  from  the  sale  of  lots  at  $50  each. 

PUBLIC  BUILDINGS 


A    GROUP    OF    BUILDINGS    AND    A    PARK    WHICH    PRESERVE    BALANCE- 
BRANDON,  VT. 

No  matter  how  architecturally  beautifully  and  well  proportioned  a 
bare  group  of  buildings  may  be  it  never  attains  its  full  measure  ofi 


Fig.    42. — A   neglected   cemetery   redeemed.     Lanark,    111. 

beauty  until  relieved  and  set  off  by  a  growth  of  trees.  On  the  other 
hand,  a  park  or  common  framed  by  rows  of  unattractive  buildings 
never  attains  its  best  results. 

Many  years  ago  the  site  of  the  park  at  Brandon,  Vt.,  was  a  sandy, 
treeless  place  around  an  old  well  and  surrounded  by  dilapi  dated 


PiO.   43. — Buildings  grouped  on  a  park  at  Brandon,   Vt. 
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buildings.  A  number  of  citizens  planted  trees  there  as  a  town  im- 
bPOvement,  and  later  a  fountain  and  a  band  stand  were  added. 
Gradually  the  bordering  groups  of  ugly  buildings  were  replaced  by 
modern  buildings  of  good  design,  or  new  facades  were  added  or 
old  fronts  were  made  uniform,  resulting  in  a  greatly  improved 
appearance. 

A.S  the  park  is  the  center  from  which  important  streets  radiate, 
and  as  it  is  now  lined  on  all  sides  by  groups  of  modern  public  and 
Commercial  buildings,  it  has  become  an  attractive  center  of  an  alto- 
gether beautiful  village.     (See  fig.  43.) 


ij;liar,  Iowa,  the  county  courthouse  occupies  the  central  square 


A    COUNTY    COURTHOUSE    OCCUPIES     CENTRAL    SC/UARE     OF    VILLAGE— 

PRIMGHAR,   IOWA 

Courthouses  in  practically  all  sections  of  the  country  have  often 
been  of  good  design  and  have  been  given  a  conspicuous  place  in  the 
town  plan,  frequently  occupying  the  center  of  a  public  square. 
the  new  courthouse  or  O'Brien  County.  Iowa,  was  erected  in 
1916  it  \'  ;i-  located  on  the  site  of  the  old  one.  on  the  most  prominent 
central  Bquare  of  tin-  county  seat,  a  village  of  less  than  1,000  popula- 

Thc  limestone  building  COSl   $166,000  and   is  a   well-equipped. 
modern  county  office  and  court  building.    On  the  four  streets  around 
jquare  the  main  business  houses  have  been  placed,  the  whole 
makings  distinctive  civic  center.    (See  fig,  ii.i 

ound   improvements   were  planned   and   supervised  by  a 
trained  horticulturist.    The  plantii  ist  of  elm  and  maple  trees 

and  ;i  variety  of  Bhrubs.    The  purchase  and  planting  of  trees  and 

shrubs,  building  of   walk-,  arid    preparation  of  grounds  cost  $1,300, 

by  the  • 


40 


Farmers'  Bulletin  Wil 


A    FINE    COURTHOUSE    ON    A    WESTERN    PRAIRIE— LAKE    ANDES,    S.    DAK. 

The  courthouse  at  Lake  Andes,  S.  Dak.,  shows  that  the  love  for 
beautiful  things  was  not  absent  from  the  nature  of  our  western  pio- 
neers, but  was  merely  held  in  abeyance  while  the  more  pressing  need 
of  subduing  a  continent  was  in  progress.  The  country  about  it  is 
still  sparsely  settled,  for  the  population  of  the  county,  with  an  area 
of  1,134  square  miles,  is  little  over  16,000,  and  is  given  over  almost 
exclusively  to  farming.  No  village  has  over  900  of  population;  that 
of  the  county  seat  is  867. 

As  soon  as  these  farmers  had  overcome  primitive  conditions,  they 
began  the  construction  of  a  county  courthouse.  With  rare  foresight 
the  planning  of  both  building  and  grounds  was  put  in  the  hands  of 
those  who  felt  that  this  permanent  structure,  occupying  a  rise  of 
ground  in  a  conspicuous  position  in  the  county  seat,  should  be  built 
along  good  architectural  lines.  It  should  be  surrounded  by  well-laid- 
out  and  well-kept  grounds,  so  as  to  have  a  compelling  effect  upon  con- 


Fig.  45. — The  county  courthouse  in  a  western  prairie  village.     Lake  Andos,  S.  Dak. 

structive  efforts  in  the  whole  county  which  was  just  finishing  its 
temporary  pioneer  existence  and  entering  upon  its  permanent  home 
life.     (Fig.  45.) 


A  TOWN  HALL  AND  A  GRANGE  HALL,   WELL  DESIGNED  AND  WELL  LOCATED— 

PETERSHAM,   MASS. 

Although  the  same  consideration  has  not  been  given  to  the  design- 
ing and  placing  of  town  halls  that  has  been  given  to  county  court- 
houses, there  are  outstanding  exceptions  to  this  rule.  Town  halls 
should  represent  the  good  taste,  the  dignity,  the  power  and  wealth 
of  the  town  as  no  other  buildings  do,  and  they  stand  in  the  same 
relation  to  the  town  that  the  courthouse  does  to  the  county;  there- 
fore it  would  seem  that  equal  attention  should  be  given  to  design 
and  location. 

The  town  hall  at  Petersham,  Mass.,  a  town  founded  in  1733,  is  a 
striking  example  in  many  ways.    It  was  built  in  1850  and  cost  about 
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I.  In  addition  to  its  stately  colonial  design,  including  a  famous 
dome,  it  has  an  excellent  location  on  the  common.  The  grange  hall 
also  has  a  colonial  front  and  position  on  the  common,  across  the 
street  from  the  town  hall.  (See  Fig.  46.)  The  building,  occupied 
by  the  grange  since  1875,  has  lodge  room,  kitchen,  and  dining  room 
rve  its  i28  members. 

The  common  itself  is  conspicuously  beautiful  and  is  surrounded  by 
civic  and  trade  buildings  of  exceptional  merit,  including  three 
churches,  school,  library,  hotel,  grange  hall,  post  office,  and  store 
buildings — all  well  placed  in  good  settings,  and  the  whole  forming 
a  civic  center. 

The  town,  with  a  population  of  642,  engaged  principally  in  farm- 
ing,  has   au   active    village-improvement  society   organized  in   1870 


Well-placed   drlc   balldlngi  ;it   Petersham,   M;iss. 
Hall. 


Town    ball,    rlghl  ;    Orange 


witli  about  75  members  including  the  select  men.     This  society  has 
much  to  do  with  the  beauty,  cleanliness,  and  orderliness  of  the  town. 

A  SCHOOL  BUILDING  THAT  ATTRACTS— FREEHOLD,  N.  J. 

Monmouth  County,  N.  J.,  has  frequently  been  a  competitor  for 
the  li<»iM,r-  ol  being  tin-  richest  agricultural  county  in  the  country, 
Freehold,  the  county  -rut.  is  largely  an  agricultural  town.  Most  of 
tin   bturiness  men  and  the  majority  of  the  residents  are  or  have  been 

ged  in   fannii 

[••'rial  pride  is  their  beautiful  high  school.  Located  on  the. 

main  street   in  tin-  center  of  tlie  town,  it-  ciiniculuin  [inked  up  with 
fanning,  and   its  architecture  and  grounds  forming  a  most  attrac- 
tive spot  (fig.  47). 

The  bro  ociate  the  practical  and  convenient  with 

the  beautiful  in  education,  and  the  need  of  specimens  of  trees  and 
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flowers  for  classroom  work,  influenced  the  plan  made  by  the  teachers 
and  officials.  The  local  florist,  a  retired  farmer,  planned  the  grounds 
and  supervised  the  work.  Among  the  plantings  are  such  trees  as 
linden,  oak,  catalpa,  flowering  cherry,  Japanese  maple,  weeping 
birch,  beech,  mulberry,  cypress,  dwarf  Norway  maple,  fir,  Japanese 
spruce,  blue  spruce,  Japanese  cypress,  several  varieties  of  arbor- 
vitae,  and  there  are  many  varieties  of  shrubs  and  flowers.  The  cost 
of  the  plantings  was  $400.  Connected  with  the  school  is  a  small 
greenhouse  for  the  use  of  classes  in  agriculture,  which  has  become 
a  commercial  proposition,  the  profits  going  to  the  school. 


Fig.  47. — A  schoolhouse  that  attracts.     Freehold,  N.  J. 

A   MIDDLE  WEST  VILLAGE   LIBRARY  ASSOCIATES    PLANTING  WITH    BOOKS- 
ARMADA,  MICH. 

As  early  as  1901  the  country  and  village  people  of  Armada,  Mich., 
had  determined  to  have  a  public  library  and  had  voted  almost  unani- 
mously at  a  township  election  to  tax  themselves  for  this  purpose. 
The  first  books  purchased  did  not  have  a  permanent  home  but  were 
kept  in  various  stores  until  the  last  one  burned. 

About  1913  a  professor  from  the  State  university  delivered  a  lec- 
ture in  the  village  under  the  auspices  of  the  village-improvement 
club,  on  the  subject  of  landscape  gardening.  Among  the  auditors 
was  a  retired  farmer  whose  son  was  working  his  farm  on  shares, 
both  graduates  of  the  State  agricultural  college.  The  president  and 
a  majority  of  the  township  board  were  also  farmers. 

As  a  result  of  the  lecture  the  retired   farmer  pictured   for  the 
future  an  adequate  free  public  library  available  for  rural  people, 
housed  in  a  well-designed  building  with  an  attractive  setting  and 
background,  which  should  be  a  social  center.     The  library  boards 
agreed  to  his  plans. 
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The  township  library  tax  amounted  to  about  $1,000  a  year  for 
the  purchase  of  books  and  the  building  and  maintenance  of  a 
library.  As  this  method  was  slow,  the  librarian  appealed  to  the 
Carnegie  Foundation  for  funds.  Small  as  the  village  was,  the  zeal 
and  earnestness  of  these  rural  people  and  their  willingness  to  tax 
themselves  prevailed,  and  $8,000  was  allotted  by  the  foundation  for 
the  building  itself.  The  township  tax  was  applied  to  the  purchase 
of  a  lot,  to  books  and  furniture,  and,  after  completion,  to  mainte- 
nance purposes. 

When  the  library  board  received  the  building  from  the  contrac- 
tors it  was  surrounded  by  a  chaos  of  stones,  rubbish,  and  barren  clay. 
As  no  funds  were  available  for  improving  the  grounds,  a  community 
campaign  was  initiated.  A  landscape  architect  at  the  State  uni- 
versity prepared  ground  plans  free  of  charge,  and  a  farmers'  grading 
and  planting  bee  was  held.  (See  fig.  481)  Actual  money  spent  for 
improvement  was  only  $150,  largely  for  elm  trees,  shrubs,  and  vines. 


Ifl  —A  country  village  library — at  once  substantial  and  bcautiiul.     Armada,  Mich. 

When  completed,  children  from  their  savings  purchase  pieces  of 

furniture  and  the  leading  men  of  the  community  carried  the  1,800 

and  the  furniture  to  the  new  building. 

The  library  collection,  an  office,  and  a  museum  occupy  the  first 

floor.     In  the  ground  floor  are  the  assembly  room,  furnished  with 

and  stereopticon,  a  magazine  room,  and  toilets.    The  grounds 

20  by  100  feet,  and  are  cared  for  by  a  retired  fanner  at  little 

In  addition  to  the  library  service  to  village  and  country,  the  as- 
sembly room  i  meeting  place  by  four  farmers' organiza- 
the  school  board,  the  women's  clubs,  the  town  association,  and 
by  other  clubs  for  public  gatherings.  Since  the  grounds  were  com- 
pleted the  buildings  have  become  the  pride  of  the  town,  the  high 
school  grounds  and  those  of  many  dwellings  have  been  planted,  and 
ary  of  1 1 » + -  board  is  constantly  in  receipt  of  requests  for 
information  and  advice  from  other  to 
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A    MUNICIPAL    HOSPITAL    IN    AN    UNUSUAL    SETTING— CANBY,    MINN. 

This  public  hospital,  owned  by  a  town  of  1,700  inhabitants,  is 
located  two  blocks  from  the  main  business  corner,  but  is  well  back 
from  the  street.  It  is  in  a  quiet  setting  of  smooth,  well-shaded 
green  lawn  and  has  a  deep-shaded  veranda.  (See  fig.  49.)  If  health 
is  influenced  by  environment,  early  improvement  might  well  be 
expected  in  the  condition  of  patients  of  this  hospital,  because  of  the 
tranquil  surroundings  and  the  freedom  from  distracting  noises. 

The  building  itself  was  a  gift ;  but  it  was  repaired  and  furnished 
and  the  grounds  were  enlarged  and  improved  through  receipts  from 
general  voluntary  contributions,  a  stimulating  campaign  being  car- 
ried out  by  citizens  to  launch  the  enterprise. 


Fig.  49. — Health  in  attractive  surroundings.     Canby,  Minn.,   municipal  hospital 

Successful  muncipal  operation  was  difficult  at  first,  as  the  only 
support  the  hospital  received  from  the  county  government  was 
actual  payment  for  county  charges  at  the  rate  of  $1  per  day  to- 
gether with  the  $1,000  paid  by  the  county  for  this  contract.  Now, 
however,  it  is  self-sustaining,  under  the  management  of  the  town 
council  through  a  hospital  committee. 

A  WELL-PLACED  COMMUNITY   CENTER  ADDS   TO  AN   OTHERWISE  BEAUTIFUL 
VILLAGE— WAVERLY,    PA. 

The  farming  village  of  Waverly,  Pa.,  already  possessed  many  good 
planning  features,  with  its  curving  roads  and  streets  following  the 
physical  contour  of  the  country,  its  inviting  road  gateways,  the  clean 
fringe  about  the  town  and  attractive  farmsteads  and  gardens,  the 
neat  public  and  private  buildings  on  broad  lawns,  and  the  wealth  of 
well-placed  trees. 
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The  airplane  view  (see  title  page)  shows  that  the  community 
building  and  public  playground  have  been  placed  in  the  center  of  the 
village  on  the  main  street,  a  position  in  keeping  with  their  nature. 
The  building  occupies  the  center  of  a  2-acre  space,  is  placed  well  back 
from  the  street,  and  its  generous  proportions  are  emphasized  and  set 
off  by  wide,  open  lawns.  A  few  well-placed  trees  frame  the  grounds. 
Tennis  courts,  wading  pool,  and  other  recreation  features  are  located 
with  a  view  to  symmetry. 

The  well-appointed  building  has  in  its  basement  bowling  alleys, 
pool  room,  barber  shop,  men's  lavatory  and  showers.  On  the  first 
floor  are  the  post  office,  canteen,  reading-room,  sun-parlor,  lounge, 
eption  room,  assembly  hall  with  its  moving  picture  booth,  and 
women's  showers.  On  the  second  floor  are  the  public  library  includ- 
ing its  radio  set,  and  the  private  apartment  of  the  secretaries.  The 
house  supports  a  trained  nurse  for  the  village  and  farming  com- 
munity, a  free  kindergarten,  and  art,  handiwork,  dramatic,  sewing, 
basketry,  and  playground  classes,  and  is  the  headquarters  of  the 
town  supervisors,  the  school  board,  the  grange,  the  parent-teachers 
association  and  the  boy  scouts.  It  is  also  the  center  for  elections  and 
for  school  commencements  and  other  exercises. 

This  plant  was  given  to  the  people  of  Waverly,  but  there  were 
many  architectural  and  planning  features  involved,  the  solution  of 
which  should  be  of  value  to  other  towns  and  communities  of  even 
more  than  500  population. 

CONCLUSION 

These  examples  of  successful  village  planning  are  taken  largely 
from  villages  of  the  usual  rural  type.    In  all  of  these  planning  proj- 
ects difficulties  were  encountered  and  obstacles  overcome,  and  the  re- 
sulting benefits  showed  that  the  efforts  were  well  worth  while.    It  is 
hoped  that  this  recital  of  what  has  actually  been  accomplished  by 
village  people  in  making  village  life  more  agreeable  and  satisfying 
I  of  the  ease  with  which  the  work  was  done,  will  demonstrate  (1) 
that  such  work  is  needed  both  for  the  people  who  live  in  villages  and 
for  the  farm  people  who  use  the  villages:  (2)  that  it  is  never  too 
early  or  too  late  to  begin;  (3)  that  it  is  often  the  economical  thing 
do;  (4)  that  the  expense  is  not  prohibitive;  (5)  that  results  are 
commensurate  with  costs;  (6)  that  the  present  and  future  should  be 
t»  «|  as  a  whole  but  that  plans  should  be  flexible  and  subject  to 
that  both  fixed  original  planning  and  spontaneous  nat- 
ural planning  have  their  value;  and  (8)  that  profitable  and  whole- 
owth  of  villages  and  of  community  social  life  can  evolve  only 
along  well-planned  and  well-ordered  lines. 
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>T<HE  STORAGE  OF  SWEET  POTATOES  is  a  sound 
economic  practice  which  stabilizes  the   industry  and 
makes  the  crop  available  over  the  greater  portion  of  the 
year. 

Satisfactory  storage  is  dependent  upon  sweet  potatoes 
that  are  well  matured  and  carefully  handled;  moreover, 
they  must  be  cured  after  being  placed  in  the  house  and 
kept  at  a  uniform  temperature  while  in  storage. 

A  substantial  and  satisfactory  house  for  the  storage  of 
sweet  potatoes  can  be  built  at  moderate  cost.  If  some  ex- 
isting building  is  available  it  is  usually  possible  to  alter  it 
so  as  to  make  it  suitable  for  this  purpose. 

This  bulletin  is  a  revision  of  and  supersedes  Farmers' 
Bulletin  970,  "Sweet-Potato  Storage." 


Washington,  D.  C. 


Issued  February,  1925 


STORAGE  OF  SWEET  POTATOES1 

By    H.     C.    Thompson,    formerly    Horticulturist,     Office   of    Horticultural    and 
Pomological  Investigations,  Bureau  of  Plant  Industry 
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IMPORTANCE  OF  SWEET-POTATO  STORAGE 

SWEET-POTATO  STORAGE  is  a  sound  economic  practice 
which  makes  the  product  available  over  a  large  portion  of 
th<-  year  and  in  many  cases  obviates  the  necessity  of  selling  the  crop 
as  soon  as  harvested,  when  prices  are  often  low. 

According   to   available  statistics,   more   than   3,000   commercial 

potato  storage  houses  are  in  use  throughout  the  producing 

is  of  the  country.     These  have  a  capacity  of  about  12,000,000 

Is,  a   quantity  sufficient  to  have  a  stabilizing  effect  on  the 

fcdustry   and   to  make  this  nutritious  vegetable  available  when  it 

can  not  be  supplied  directly  from  the  fields. 

ESSENTIALS  OF  GOOD  STORAGE 

To  keep  sweet   potatoes  in  good  condition  they  must  be  (1)  well 
matured  before  digging,  (2)  carefully  handled,  (3)  well  dried  or  cured 
being  put  in  the  house,  and  (4)  kept  at  a  uniform  temperature 
after  they  are  cured. 

The  grower  can  judge  when  his  sweet  potatoes  are  ripe  by  breaking 

|or  cutting  one  of  them  and  leaving  it  exposed  to  the  air  for  a  few 

minut.-.     The  cut  or  broken  surface  dries  if  it  is  mature,  but  the 

Isurfaei.  remains  moist  if  it  is  not  ready  to  be  dug.     In  regions  where 

learlv  I  ur  the  potatoes  should  be  dug  about  the  time  the 

first  hard  frost  h  expected,  regardless  of  their  stage  of  maturity. 

second  essential,  careful  handling,  should  be  observed  in 
ig,  gathering,  hauling,  and  unloading.  Sweet  potatoes  should 
■ted  in  the  field  and  gathered  in  padded  baskets  <>r  boxi 

rig  or  breaking  the  skin.     The  baskets  or  boxes  should 

led  on  the  wagon,  hauled  to  the  storage  house,  and  the  potatoes 

d  in  the  bins.     When  they  are  to  be  hauled  y^vy  far, 

■  wagon  with  bolster  springB  should  he  used.    Sweet  potatoes  should 

his  and  lists  of  materials  presented  were  prepared  by  the  Bureau  of  Public  Roads  of  the  United 
Rates  Department  of  Agriculture 
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never  be  thrown  from  one  row  to  another,  loaded  loosely  into  a 
wagon  body,  or  hauled  in  bags,  because  any  such  practice  will  bruise 
them  and  afford  an  opportunity  for  disease  to  enter. 

The  third  and  fourth  essentials,  thorough  drying  and  a  uniform 
temperature,  may  be  secured  in  a  storage  house  where  artificial  heat* 
can  oe  supplied.  The  house  must  be  constructed  in  such  a  way  thaij 
it  can  be  thoroughly  ventilated  when  necessary  and  yet  be  made 
nearly  air  tight  in  cold  weather.  These  requirements  are  provided 
in  the  types  of  houses  described  in  this  bulletin. 

It  is  good  economy  to  build  a  substantial  sweet-potato  storage 
house,  because  it  will  last  longer  and  require  less  attention  than  a 
cheap,  poorly  constructed  one.  It  would  be  possible  to  keep  the 
potatoes  in  a  cheaper  and  less  carefully  constructed  house,  but  the 
attention  required  and  the  additional  fuel  used  would  soon  exceed 
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Fig.  1.— Section  through  a  sweet-potato 
storage  house,  size  12  by  16  feet,  having 
a  capacity  of  400  to  500  bushels  in  crates 
or  450  to  500  bushels  in  bulk,  showing 
arrangement  of  bins 


16- O" 


Fig.  2.— Section  through  a  sweet-potato  storage 
house,  size  16  by  29H  feet,  having  a  capacity 
of  about  1,000  bushels  in  crates,  showing  vari- 
ous structural  details 


the  cost  of  the  extra  labor  and  material  necessary  for  building  the; 
better  one.  The  chances  of  loss  in  a  poorly  built  house  are  much; 
greater  than  in  one  that  is  well  built. 


CONSTRUCTION  OF  SWEET-POTATO  STORAGE  HOUSES 

Sweet-potato  storage  houses  may  be  built  of  wood,  brick,  hollow 
tile,  cement,  or  stone.  Wooden  houses  are  preferable,  because  they 
are  usually  cheaper  and  are  easier  to  keep  dry  than  the  other  types. 
It  is  difficult  to  keep  moisture  from  collecting  on  the  walls  of  a  cement, 
stone,  or  brick  house.  Where  such  houses  are  built  they  should  be 
lined  with  lumber,  so  as  to  keep  the  air  in  the  house  from  coming  in 
contact  with  the  masonry  walls.  It  is  best  to  build  sweet-potato 
storage  houses  on  foundations  that  allow  a  circulation  of  air  undet1 
them.  The  "  dugout,"  or  house  built  partly  underground,  is  not  sat- 
isfactory for  storing  sweet  potatoes  in  the  South,  because  it  is  practi- 
cally impossible  to  keep  this  type  of  house  dry,  and  moisture  in  the1 
storage  house  will  cause  the  crop  to  rot. 
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Fig.  3. — Section  through  a  sweet-potato  storage  house, 
size  20  by  40  feet,  having  acapacity  of  2,000  bushels  in 
crates  or  2,500  bushels  in  bulk,  showing  structural 
details 


The  foundation  of  the  storage  house  may  be  in  the  form  of  piers 

or  solid  walls  and  should  be  of  such  a  height  that  the  floor  is  about 

on  the  level  of  the  bottom  of  the  wagon  bed,  while  the  footings  should 
arried  below  the  frost  line  or 

to  solid  ground.     Girders  6  by 

10  to  10  Dy  12  inches  in  size  are 

usually  placed  on  the  piers. 
Where  cement,  brick,  or  stone 

foundation  walls  are  built,  they 

should  extend  18  to  20   inches 

above   the    ground    level,    and 

plates    2    inches    thick    and   8 

inches  wide  should    be    placed 

on  the  wall.    In  using  walls  for 

the  foundation  it   is   necessary 

to  provide  means   for  ventila- 
tion under  the  house.     This  can 

be  done  by  placing  small  win- 
Bows  in  the  foundation  every 

10  to  12  feet.     Even  where  solid 

out  side  foundation  walls  are  used 

it  is  generally  necessary  to  use 

piers  for  the  center  supports,  as 

ahi  >wnin  Figures  1,2,3,  4,  and  5. 

The  principles  of  constructing  storage  houses  of  various  sizes  are 

vd  v  inu eh  the  same;  therefore,  only  one,  the  12  by  16  foot  house, 

prill  be  described. 

For  this  small  storage 
house,  having  a  capacity 
of  400  to  500  bushels, 
build  three  rows  of  piers, 
one  row  under  each  side 
and  one  under  the  cen- 
ter of  the  house.  Gird- 
ers 6  by  10  inches  in 
size  are  placed  on  the 
piers  and  on  these  2  by 
8  inch  joists,  spaced  12 
inches  apart  from  center 
to  center.  The  walls  of 
the   storage   house   are 

fmade  by  setting  2   by 
|    ^c.pW^p|tR8          "jf  4  inch  s£uds  on  £o  gir(f_ 

'   jj  i      "■    "        ■  j               "i  ZW'     ers  every  2  feet  and  nail- 
txn                ti  Cill        ing  them  to   the   floor 

-24.0' _J         joists.     On  the  outside 

of  the  studs  1  by  6  inch 
boards  are  nailed  diag- 
onally to  brace  the  wall ; 
over  these  a  layer  of 
heavy  building  paper  is  tacked  and  matched  siding  then  put  on. 
A  layer  of  1  by  6  inch  boards  is  nailed  on  the  inside  of  the  studding, 
thru  a  layer  of  building  paper,  and  over  this  matched  boards.     In 
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.— Cross  section  of  a  sweet-potato  storage  house,  size  24  by 
feet,  having  a  capacity  of  4.000  bushels  in  crates  or  5,200 


bushels  in  bulk,  showing  the 
netural 


t  of  bins  and  other 
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the  lower  South  the  first  layer  of  boards  on  the  inside  of  the  studding 
may  be  omitted  so  far  as  the  control  of  temperature  is  concerned] 
but  in  regions  of  high  humidity  (near  the  seacoast)  it  is  deemed  ad- 
visable to  use  four  layers  of  boards,  two  on  the  inside  and  two  on  the 
outside  of  the  frame,  as  suggested  above.  The  tighter  the  walls, 
the  less  difficulty  will  be  encountered  in  controlling  both  temperature 
and  moisture.  Two  2  by  4  inch  pieces  should  be  placed  on  top  of  the 
studding  for  eave  plates,  to  whicn  the  rafters  are  nailed,  as  shown  in 
Figure  2.  The  floor  is  made  \>y  laying  1  by  6  inch  sheathing  over  the 
joists,  then  a  layer  of  heavy  building  paper,  and  over  this  1  oy  4  inch 
tongue-and-groove  flooring.  The  root  sheathing  may  be  covered  with 
shingles,  roofing  paper,  galvanized  iron,  or  any  other  kind  of  roofing 
material;  but  galvanized  iron  is  to  be  preferred,  because  it  is  durable 
and  lessens  danger  from  fire.     Use  2  by  4  inch  scantling  for  rafters, 


Fig.  5.— Cross  section  of  a  sweet-potato  storage  house,  size  39  feet  10  inches  by  100  feet  10  inches,  having 
a  capacity  of  12,000  bushels  in  crates  or  15,000  bushels  in  bulk,  showing  arrangement  of  bins  and  other 
structural  details 

and  make  the  roof  tight  to  keep  out  the  cold.  The  rafters  should  be 
cut  to  fit  over  the  plate  at  the  lower  end  and  to  fit  snugly  against  the 
ridgepole  at  the  upper  end.  On  the  outside  of  the  rafters  put  a 
layer  of  1  by  6  inch  sheathing,  then  a  layer  of  building  paper,  then 
another  layer  of  1  by  6  inch  sheathing,  and  over  this  the  roofing 
material.  On  the  inside  of  the  rafters  nail  a  layer  of  1  by  6  inch 
sheathing,  then  a  layer  of  heavy  building  paper,  and  over  this  a  layer 
of  matched  boards. 

The  sides  of  the  building  should  be  tied  together  to  prevent 
spreading.  This  can  be  done  by  nailing  2  by  4  inch  pieces  to  the 
plates  or  to  the  lower  ends  of  the  rafters.  It  would  be  an  advantage 
to  have  these  pieces  over  the  bin  support. 

The  space  between  the  walls  should  be  left  open,  because  any 
material  used  to  keep  out  the  cold  will  absorb  moisture.  Many 
storage  houses  have  been  built  with  sawdust,  shavings,  or  similar 
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material  between  the  walls,  but  this  practice  should  never  be  followed. 
Sawdust  will- take  up  moisture  and  when  once  wet  will  never  dry 
out.  This  moisture  will 
keep  the  house  damp  and 
cause  the  walls  to  rot.  The 
air  space  is  a  good  insulator 
if  the  walls  are  made  tight, 
and  they  will  be  tight  if 
the  plans  illustrated  in  this 
bulletin  are  followed. 
Thorough  ventilation  is 
-a  rv  in  a  storage  house. 
This  is  provided  by  means 
of  windows,  doors,  and  ven- 
tilators in  the  floor  and 
through  the  roof,  as  shown 
in  the  various  text  figures 
in  this  bulletin.  The  open- 
in  the  floor  around  the 
stove  prevent  overheating 
the  potatoes  near  the  stove. 
The  windows  and  doors 
haust  be  made  so  as  to  close 
lightly  to  keep  out  the  cold. 
All  windows  should  be  made 
to  open  from  the  outside  or 
he  fitted  with  devices  for 
opening  them  from  the  in- 
side. Where  windows  filled 
with  glass  are  used,  outside 
shutters  are  put  on,  as 
shown  in  Figure  6,  and 
B should  he  well  padded. 
Some  of  the  windows  should 
be  made  of  glass,  so  as  to 
admit  light  without  letting 
in  cold  air,  as  it  is  necessary 
Id  have  light  when  working 
in  the  house,  and  in  cola 
w.-ather  the  house  should 
lint    \»-    kept     open.       All     of 

the  openings  must  be  made 

m  be  closed  quickly 
and  tightly  whenever  nec- 
essary. The  ventilators  in 
the  roof  should  extend 
through  the  eciling,  so  as 
to  can  v  nut   the  warm  air 

68.      The  location 
and  size  <»f    the   floor   and 
belling  ventilators   are    de- 
termined   by    the   sia 
the  house,  it-   height,    and 
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Fio.  6— Floor  plan  of  a  sweet-potato  storage  bouse,  size  24 
a  capacity  of  4,000  bushels  in  crates  or 


by  ','»'  {  (Ml 

5,200  bushels  in  bu 


r  plan 
,  navii 


& 


.   the  interior  arrangement.     The  12  by 
16  foot  400  to  500  bushel  house  can  be  suitably  ventilated  by  the 
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Fig.  7.— Floor  plan  of  a  sweet-potato  storage  house,  size  39  feet  10 
inches  by  100  feet  10  inches,  having  a  capacity  of  12,000  bushels 
in  crates  or  15,000  bushels  in  bulk 


use  of  two  10  by  12 
inch  floe*  ventilators 
near  the  stove,  one  12 
by  18  inch  floor  venti- 
lator in  each  corner, 
and  three  12  by  12  inch 
ceiling  ventilators. 
The  16  by  29  H  foot 
1,000-bushel  house  is 
equipped  with  three  10 
by  12  inch  floor  venti- 
lators around  the  stove 
and  six  12  by  18  inch 
floor  ventilators,  one 
in  each  corner  and  one 
along  each  side  wall 
near  the  middle  of  the 
building.  Two  18  by 
20  inch  roof  ventilators 
are  used  in  a  house  of 
this  size.  The  size  and 
location  of  the  floor 
ventilators  in  the  larger 
houses  are  shown  in 
Figures  6  and  7.  Com- 
plete details  covering 
these  plans  and  speci- 
fications may  be  had 
upon  application  to  the 
Division  of  Rural  Engi- 
neering, Bureau  of  Pub- 
licRoads,United  States 
Department  of  Agri- 
culture. 

The  arrangement  of 
the  interior  oi  the  house 
depends  upon  the  meth- 
ods of  storage  used. 
Some  growers  store  the 
potatoes  in  boxes, 
crates,  baskets,  or 
hampers,  while  others 
store  in  bins.  The 
smaller  containers  are 
to  be  preferred  to  bins 
where  it  is  practicable 
to  use  them,  because 
they  eliminate  consid- 
erable handling  and 
reduce  the  amount  of 
decay.  Many  growers 
store  in  the  hampers 
that    are    to    be  used 
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Fio.  8.— Floor  plan  of  a  sweet-potato  storage 
house,  size  12  by  16  feet,  having  a  capacity 
of  400  to  500  bushels  in  crates  or  450  to  600 
bushels  in  bulk 


for  marketing  the  potatoes.  This  is  a  satisfactory  plan,  as  it  requires 
no  outlay  of  money  for  storage  receptacles,  and  the  packages 
for  shipping  must  be  provided  in  any  event  if  the  crop  is  to  be 
marketed.  Some  growers  have  bushel  boxes  made  for  the  special 
purpose  of  storim*  sweet  potatoes,  while  others  employ  various  types 
of  used  crates.  With  any  type  of  package  it  is  necessary  to  provide 
means  for  ventilation.  A  false  slatted 
floor  is  often  made  by  nailing  1  by  4  or 
1  by  G  inch  boards  to  2  by  4  inch  scant- 
log.  An  inch  space  should  be  left  be- 
o  the  boards  to  allow  the  air  to 
circulate.  A  little  space  should  be  left 
be t ween  the  stacks  of  boxes,  baskets, 
crates,  or  hampers.  Where  these 
smaller  containers  are  used,  especially 
when  the  same  package  is  employed  for 
shipping  the  crop,  it  is  much  easier  to 
disinfect  the  storage  house  by  spraying 
than  when  bins  are  used.  Another  ad- 
vantage in  using  them  is  that  when 
decay  sets  in  it  usually  spreads  only  to  the 
potatoes  in  the  single  package,  whereas 
in  the  bin  it  might  spread  throughout 
the  entire  pile. 

If  bins  are  to  be  used,  the  interior  of  the  storage  house  should  be 
arranged  for  convenience  in  handling  the  sweet  potatoes.  A  passage- 
way about  33^  to  4  feet  in  width  is  usually  left  between  the  rows  of 
bins  or  between  the  wall  and  the  bins  in  a  house  with  only  one  row 

of  bins.  Sufficient 
open  space  must  be 
left  to  allow  access 
to  the  ventilators  in 
the  corners  of  the 
storage  rooms.  Sat- 
isf actory  a  r  r  a  n  ge- 
ments  of  passage- 
ways and  bins  for 
various-sized  houses 
are  shown  in  the  floor 
plans  of  Figures  6 
to  10. 

The  bins  are  made 
as  follow  - : 

F».  9.— Floor  plan  of  a  sweet-potato  storage  house,  die   16  by  29'  j  For   the    corner    and 

L25^i!2ISft^/CE8!!lty  ot!S^t   lfi00.  *™hc\s   in   crates,   showing     middle  supports,  2  by  4 

arrangement  of  floor    ventilators,  roof   vents,  chimney,  and   othw     •  „  .     I,„„.,ii;„„„  ' „  "L^. 

Mnntur.il  detail*  tacn  scantlings   are  set 

up,  the  lower  end  nailed 
to  the  floor  and  the  upper  end  to  the  crosspieces  used  for  tyirg  t  lie  sides  together. 
'he  supports  1  by  4  inch  boards  are  nailed,  leaving  a  1-inch  space  between 
is  of  the  bins  parallel  with  the  outside  wall  <  f  the  houae  must  be 
built  first,  because  there  is  not  room  enough  to  work  between  the  bin  :m<l  the  out- 
side wall.     In  making  the  slat  floors,  2  by  4  inch  scantlings  are  cut  to  go  across 
a  and  placed  on  edge,  one  near  each  end  and  one  or  two  equally  spaced 
between.     To  these  1  by  4  or  1  by  6  inch  boards  are  tacked,  leaving  a  1-inch  space 
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between  them.  If  left  loose  the  slat  floor  racks  can  be  taken  out  when  the  house 
is  cleaned  and  disinfected  during  the  summer.  The  size  of  the  bins  will  depend 
somewhat  on  the  arrangement  and  size  of  the  house,  but  it  is  not  advisable  to 
make  them  more  than  5  feet  wide,  6  to  8  feet  deep,  and  10  to  12  feet  long. 
There  should  be  a  6  to  12  inch  space  between  the  walls  and  the  bins  to  permit 
air  to  circulate.  It  is  necessary  to  slat  up  both  sides  of  the  scantlings  between 
the  bins  in  order  to  leave  an  air  space  between  the  potatoes  in  the  different  bins. 
The  construction  here  described  allows  a  4-inch  space  between  the  bins,  a  4-inch 
space  under  the  bins,  and  over  6  inches  between  the  bins  and  outside  walls. 

MATERIALS  REQUIRED  FOR  HOUSES  OF  DIFFERENT 

SIZES 

It  is  not  practicable  to  give  the  cost  of  a  sweet-potato  storage  house, 
because  of  the  differences  in  the  price  of  materials  and  labor  in  the 
various  sections  of  the  country.  However,  given  the  quantities  of 
materials  required,  it  will  be  easy  for  one  to  obtain  estimates  on  the 
cost  of  building  a  storage  house.  Quantities  are  given  for  the  houses 
illustrated  in  the  various  figures. 


Fig.  10.— Floor  plan  of  a  sweet-potato  storage  house,  size  20  by  40  feet,  having  a  capacity  of  2,000  bushels 
in  crates  or  2,500  bushels  in  bulk,  stowing  location  of  ventilators,  stove,  arrangement  of  bins,  and  other 
details 

Anyone  who  contemplates  building  a  sweet-potato  storage  house 
after  the  plans  shown  in  this  bulletin  can  obtain  working  drawings  by 
writing  to  the  Division  of  Agricultural  Engineering,  Bureau  of  Public 
Roads,  United  States  Department  of  Agriculture,  Washington,  D.  C, 
for  any  of  the  plans  for  the  five  houses  illustrated  in  Figures  1  to  11. 
In  requesting  plans,  state  which  one  of  the  five  is  desired. 


MATERIALS  REQUIRED  FOR  A  SWEET-POTATO  STORAGE  HOUSE  12  BY  16  FEET,  HAV- 
ING A  CAPACITY  OF  400  TO  500  BUSHELS  IN  CRATES  OR  450  TO  500  BUSHELS  IN  BULK 

Quantities  are  for  dimensions  shown  on  the  drawing  (8-foot  studs)  and  must 
be  altered  if  dimensions  are  changed.  Footings  should  be  carried  below  frost 
line  or  to  solid  ground. 

If  the  potatoes  are  to  be  stored  in  bulk,  the  items  marked  with  a  star  (*)  are 
to  be  omitted.  If  storage  is  to  be  in  crates,  the  stud  walls  should  be  11  feet 
6  inches  high  (instead  of  7  feet  8  inches,  as  shown  in  the  drawings),  the  items 
marked  with  a  dagger  (f)  are  to  be  omitted,  and  those  marked  with  a  star  (*)  are 
to  be  included. 


Storage  of  Sweet  Potatoes 


Concrete. 
Mixture — 
One  part  Portland  cement,  three  parts  sand, 
and  five  parts  gravel  or  broken  stone;  or,  one 
part  Portland  cement  and  six  parts  bank-run 
gravel. 
Quantities— 
Cement,  6  sacks;  sand,  20  cubic  feet;  gravel,  31 
cubic  feet;    or,  cement,  6  sacks;    bank-run 
gravel  1H  cubic  yards. 
Chimney. 
Mixture  for  mortar— 

One  part  Portland  cement,  three  parts  sand. 
Quantities- 
Cement,  1  sack;  sand,  4  cubic  feet;  bricks,  190; 
1  terra-cotta  thimble,  6-inch;  6  linear  feet  8 
by  8  inch  terra-cotta  flue  lining. 
Lumber. 
Girders — 
Two  6  by  10  inches  by  12  feet. 
Three  6  by  10  inches  by  16  feet. 
Joists — 

Seventeen  2  by  8  inches  by  12  feet. 
Studs— 
fNineteen  2  by  4  inches  by  16  feet. 
•Thirty-eight  2  by  4  inches  by  12  feet. 
Plates- 
Six  2  by  A  inches  by  16  feet. 
Six  2  by  4  inches  by  12  feet. 
Ties — 

Four  2  by  4  inches  by  12  feet. 
Rafters— 
F.leven  2  by  4  inches  by  16  feet. 
One  1  by  6  inches  by  18  feet  (ridge). 
Sheathing  (includes  20  per  cent  waste)— 
2.084  feet  board  measure  1  by  6  inches. 
•530  feet  board  measure  1  by  6  inches. 
Drop  siding  (includes  20  per  cent  waste)— 
615  feet  board  measure  1  by  6  inches. 
•265  feet  board  measure  1  by  6  inches. 
Flooring  (tongue  and  groove,  includes  25  per  cent 
waste)— 
1,000  feet  board  measure  1  by  4  inches. 
•280  feet  board  neasure  1  by  4  inches. 
•Slat  floor— 
Four  2  by  4  inches  by  16  feet. 
Thirty-five  1  by  4  inches  by  14  feet. 
Platform— 
Three  2  by  4  inches  by  12  feet.  . 
One  2  by  8  inches  by  14  feet. 
Three  2  by  8  inches  by  12  feet. 
One  4  by  4  inches  by  6  feet. 
One  2  by  12  inches  by  12  feet. 
Two  1  by  10  inches  by  14  feet. 
Tri  m  (surfaced  4  sides)— 
trr.  inches  by  18  feet. 

One  14  by  44  inches  by  14  feet. 
n  14  by  44  inches  by  12  feet. 
Two  1  by  6  inches  by  16  feet. 
Two  1  by  8  inches  by  16  feet. 
Two  1  by  8  inches  by  12  feet. 
Two  1  by  6  inches  by  18  feet. 
Seventy  linear  feet  1,4  by  24  inches  (drip  mold- 
ing). 

MATERIALS  REQUIRED  FOR   A  SWEET-POTATO   STORAGE  HOUSE  16  BY  294  FEET, 
HAVING  A  CAPACITY  OF  ABOUT  1,000  BUSHELS  IN  CRATES 

Quantities  are  for  dimensions  shown  on  the  drawings.  Footings  should  bear 
on  solid  ground.  If  piers  are  built  to  a  greater  height,  they  should  be  increased 
in  <  ross-sectional  area. 


Lumber— Continued. 

Ventilators  in  roof  (surfaced  4  sides)— 

Three  1  by  12  inches  by  14  feet, 
t  Bins- 
Six  2  by  4  inches  by  16  feet. 

Three  2  by  4  inches  by  12  feet. 

Two  2  by  2  inches  by  16  feet. 

Six  1  by  2  inches  by  16  feet. 

Thirty-four  }  by  4  inches  by  12  feet. 

Sixty-five  1  by  4  inches  by  14  feet. 
Chimney  platform— 

tOne  2  by  6  inches  by  12  feet. 

•Two  2  by  6  inches  by  10  feet. 
Roof  covering. 

As  desired,  for  290  square  feet. 
Building  paper. 

20  squares;  *2  squares. 
Miscellaneous. 
Two  single  sash  and  frames  for  6  lights,  9  by  12 

inch  glass,  4-inch  studs. 
One  No.  2  glazed  door,  3  by  7  feet,  6  lights,  8  by  10 

inch  glass. 
One  frame  for  glazed  door,  3  by  7  feet,  4-inch  studs. 
Three  pairs  2  by  2  inch  galvanized  hinges. 
Two  pairs  24  by  24  inch  galvanized  hinges 

(windows) . 
One  pair  34  by  34  inch  loose-pin  butts  (glazed 

doors). 
One  pair  6-inch  galvanized  T  hinges  (battened 

doors) . 
Four  pairs  4-inch  galvanized  T  hinges  (shutters). 
Two  pairs  chain  bolts,  chains,  and  keepers  (win- 
dows) . 
Three  pairs  4  by  24  inch  sash  centers  (venti- 
lators) . 
Four  pairs  %  by  3  inch  bolts,  with  4-inch  ring 

(floor  ventilators) . 
Nine  pairs  4  by  18  inch  bolts,  nuts,  and  washers 

(foundation) . 
Two  wrought-steel  straps  4  by  24  by  18  inches 

(platform  posts) . 
Four  lag  screws  4  by  3  inches  (platform  posts) . 
Thirty-six  linear  feet  4-inch  rope. 
Four  linear  feet  galvanized  flashing  12  inches  wide 

(around  chimney). 
Twelve  linear  feet  galvanized  flashing  8  inches 

wide  (roof  ventilators) . 
Fourteen  square  feet  4-inch  mesh  wire  cloth 

(vents). 
Four  window-spring  bolts. 
Two  chains  8  inches  long,  with  screw  eyes  and 

hooks  (windows) . 
One  sheet-iron  pad  and  heat  screen,  as  detailed. 
Latches  for  doors  and  shutters,  as  desired. 
Nails. 
Four  pounds  20-penny,  17  pounds  10-penny,  85 

pounds  8-penny,  10  pounds  6-penny,  3  pounds 

8-penny  finishing. 
Paint. 
Three  outside  coats,  4  gallons. 


Concrete. 
n 
One  part  Portland  cement,  three  parts  sand, 
and  five  parte  gravel  or  broken  stone. 

Qunntttw 

•    Cement.  12  sacks;  sand,  14  cubic  yards;  gravel, 

14  cubic  yards. 
Chimney. 

:it,  3  sacks;  sand,  4  cubic  yard;  br4eks, 
730;  1  terra-cotta  thimble,  5-inch;  12  linear  feet 
8  by  8  inch  terra-cotta  flue  lining;  4  linear  feet 
galvanized  flashing  18  inches  wide. 
Lumber. 
lef- 
Bix  8  by  10  inches  by  10  feet. 
Two  4  by  10  Inches  by  16  feet. 


Lumber  -Continued. 
Joists— 

Twenty-six  2  by  8  inches  by  16  feet. 

150  linear  feet  1  by  3  inches  (bridging) . 
Studs— 

v-four  2  by  4  inches  by  12  feet. 
ntals— 

Eleven  2  by  4  inches  by  10  feet. 
Iiraces— 

Bight  2  by  4  inches  by  12  feet. 
Plates— 

Twelve  2  by  4  Inches  by  16  feet. 
Ties- 
Two  2  by  0  inches  by  16  feet. 
Rafters— 

Thirty-two  2  by  6  inches  by  10  feet. 

Two  1  by  8  Inches  by  16  feet  (ridge). 
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Lumber— Continued. 
Collar  beams — 

Nine  2  by  6  inches  by  8  feet. 
Platform- 
One  2  by  4  inches  by  10  feet  (posts) . 

Twelve  2  by  4  inches  by  10  feet. 

One  2  by  8  inches  by  14  feet. 

Five  2  by  8  inches  by  10  feet. 

One  2  by  10  inches  by  10  feet  (steps). 

One  2  by  10 inches  by  16  feet  (steps). 
Trim  (surfaced  4  sides) — 

Four  2  by  6  inches  by  10  feet  (rafters) . 

Six  1  by  8  inches  by  16  feet  (base) . 

Eight  1  by  4H  inches  by  12  feet  (corner  boards) . 

Four  1  by  6  inches  by  16  feet  (saddle  boards). 

Eight  1  by  4,4  inches  by  8  feet  (windows  and 
doors) . 

Ill  linear  feet  \V%  by  2H  inches  (drip  molding). 
Ventilators — 

Four  1  by  10  inches  by  12  feet. 

Two  1  by  6  inches  by  10  feet  (roofing  boards) . 

Four  1  by  3  inches  by  16  feet. 

4  pieces  wire  cloth  K-inch  mesh,  20  by  15  inches. 

12  linear  feet  galvanized  flashing  18  inches  wide. 

2  pairs  2\i  by  Y%  inch  sash  centers. 

2  screw  eyes. 
Sheathing  (includes  20  per  cent  waste)— 

5,500  feet  board  measure  1  by  6  inches. 
Flooring  (tongue  and  groove,  includes  25  per  cent 
waste) — 

2,500  feet  board  measure  1  by  4  inches. 
Drop  siding  (includes  20  per  cent  waste) — 

1,500  feet  board  measure  1  by  6  inches. 


Lumber — Continued. 
Slat  floor- 
It  slats  over  whole  floor  are  desired,  use  these 
items:  Seventeen  2  by  4  inches  by  12  feet; 
sixty  1  by  4  inches  by  12  feet. 
If  slats  under  edges  of  boxes  are  desired,  use 
these  items:  120  linear  feet  2  by  4  inches;  18 
pieces  1  by  4  inches  by  12  feet. 
Roof  covering. 

As  desired,  for  682  square  feet. 
Building  paper. 

4,600  square  feet. 
Miscellaneous. 
16  pairs  2-inch  galvanized  butts. 
1  pair  butts  (door) . 
1  pair  6-inch  galvanized  T  hinges. 
1  lock  and  latch  (door) . 
Fasteners  for  shutters  and  windows. 
Galvanized  iron  (floor  under  stove) . 
15  anchor  bolts  Y%  by  18  inches. 
3  straps  %  by  J4  by  12  inches. 
6  lag  screws  lA  by  3  inches. 
Four  6-light  sash,  9  by  12  inch  glass,  with  frames 

and  sills. 
1  glazed  door  3  by  7  feet,  6  lights  8  by  12  inch 

glass,  with  frame  and  sills. 
12  linear   feet  galvanized  wire  cloth,   H-inch 
mesh,  18  inches  wide. 
Nails. 
35  pounds  6-penny,  6  pounds  6-penny  finishing, 
200  pounds  8-penny,  40  pounds    10-penny,    5 
pounds  20-penny. 
Paint. 
6  gallons. 


MATERIALS   REQUIRED   FOR    A   SWEET-POTATO    STORAGE   HOUSE   20    BY   40   FEET, 
HAVING   A   CAPACITY   OF  2,000  BUSHELS  IN   CRATES   OR  2,500   BUSHELS  IN   BULK 

This  building  is  designed  for  the  storage  of  potatoes  in  crates  or  in  one  tier  of 
bins  in  which  the  potatoes  may  be  loaded  6  feet  high. 

Quantities  are  for  dimensions  shown  on  the  drawings  (9-foot  4- inch  studs) 
and  should  be  altered  if  dimensions  are  changed.  Footings  should  be  carried 
below  frost  line  or  to  solid  ground. 

If  the  potatoes  are  to  be  stored  in  bulk,  the  items  marked  with  a  star  (*)  are 
to  be  omitted.     If  storage  is  to  be  in  crates,  the  stud  walls  should  be  12  feet  4 
inches  high  (instead  of  9  feet  4  inches,  as  shown  in  the  drawings) ,  the  items  marked 
with  a  dagger  (f)  are  to  be  omitted,  and  those  marked  with  a  star  (*)  are  to  be 
included. 
Concrete. 
Mixture- 
One  part  Portland  cement,  three  parts  sand, 
and  five  parts  gravel  or  broken  stone;  or,  one 
part  Portland  cement  and  six  parts  bank-run 
gravel. 
Quantities — 


Constituents 

Walls 

Piers 

79  sacks 

8.7  cu.  yds... 
14.5  cu.  yds. 

79  sacks 

19  cu.  yds 

7  sacks. 

Sand. 

Gravel ^.. 

Or— 

21  cu.  ft. 
34  cu.  ft. 

7  sacks. 

Bank-run  gravel - 

1.8  cu.  yds. 

Chimney. 

Mixture  for  mortar — 

One  part  Portland  cement,  three  parts  sand. 
Quantities — 
Cement,  3  sacks,  *1  sack:  Sand  10  cubic  feet, 
*\lA  cubic  feet;  bricks  700,  'bricks  90;  1  terra- 
cotta thimble,  6-inch;  12  linear  feet  8  by  8 
inch  terra-cotta  flue  lining,  *4  linear  feet. 
Lumber. 
Girders — 
Two  8  by  12  inches  by  16  feet. 
One  8  by  12  inches  by  8  feet. 
SHU— 

Twenty-four  2  by  8  inches  by  12  feet. 
Studs— 
{Twenty-six  2  by  4  inches  by  18  feet  (side). 
*Fifty-four  2  by  4  inches  by  12  feet  (side). 
*Four  2  by  4  inches  by  10  feet  (window). 
•Twenty-four  2  by  4  inches  by  12  feet  (end). 
fFour  2  by  4  inches  by  12  feet  (over  windows). 


Lumber — Continued. 
Studs — Continued. 

tTwelve  2  by  4  inches  by  18  feet  (end). 

One  2  by  4  inches  by  16  feet  (end). 

Two  2  by  4  inches  by  12  feet  (end). 

Four  2  by  4  inches  by  10  feet  (end) . 

One  2  by  4  inches  by  14  feet  (over  doors). 
Plates— 

tTwenty-four  2  by  4  inches  by  10  feet  (side). 

tTwelve  2  by  4  inches  by  10  feet  (end). 

•Sixteen  2  by  4  inches  by  10  feet  (side). 

•Eight  2  by  4  inches  by  10  feet  (end). 

•Eight  2  by  4  inches  by  10  feet  (stops). 

•Eight  2  by  4  inches  by  10  feet  (on  top  of  ties). 
Rafters— 

Forty-four  2  by  6  inches  by  14  feet. 

Two  2  by  6  inches  by  12  feet. 

Two  1  by  6  inches  by  12  feet  (ridge). 

Two  1  by  6  inches  by  10  feet  (ridge). 

Six  2  by  4  inches  by  14  feet  (collar  beams). 
Joists — 

Eighty-four  2  by  10  inches  by  10  feet. 

160  linear  feet  1  by  3  inches  (bridging). 

•Eight  2  by  4  inches  by  10  feet  (bridging). 

•Twelve  2  by  6  inches  by  12  feet  (ties  and 
braces) . 
Sheathing  (includes  20  per  cent  waste)— 

2,568  feet  board  measure  1  by  6  inches  (roof). 

•830  feet  board  measure  1  by  6  inches. 

1,032  feet  board  measure  1  by  6  inches  (ceiling). 

1,200  feet  board  measure  1  by  6  inches  (inside 


1,344  feet  beard  measure  1  by  6  inches  (outside 

walls) . 
960  feet  board  measure  1  by  6  inches  (subfloor). 
1.344  feet  board  measure  1  by  8  inches  (drop 

siding). 
•420  feet  board  measure  1  by  6  inches  (drop 

siding). 


Storage  of  Sweet  Potatoes 
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Lumber— Continued. 

Flooring  (tongue  and  groove,  includes  25  per  cent 
waste)— 

1,075  feet  board  measure  1  by  4  inches  (ceiling). 

1,400  feet  board  measure  1  by  4  inches  (walls). 

•440  feet  board  measure  1  by  4  inches  (walls). 

1,000  feet  board  measure  1  by  4  inches  (floor). 
Vtntilators  in  roof  (surfaced  4  sides)— 

Three  1  by  10  inches  by  16  feet. 

Three  1  by  12 inches  by  10  feet. 

170  linear  feet  1  by  3  inches. 

24  linear  feet  1  by  4  inches. 

One  1  by  10  inches  by  12  feet  (roof  boards). 

One  1  by  10  inches  by  8  feet  (roof  boards) . 

One  1  by  8  inches  by  12  feet  (roof  boards) . 

One  1  by  8  inches  by  8  feet  (roof  boards). 
Trim  (surfaced  4  sides)— 

Three  lH  by  4?^  inches  by  14  feet  (doors). 

Eight  1 1  j  by  41 ..  inches  by  10  feet  (windows). 

tFour  \%  by  4\4  inches  by  18  feet  (corners). 

•Eight  \\iby  41/*  inches  by  10  feet. 

Four  1 '  s  by  4'  j  inches  by  14  feet  (end  fascia). 

Twelve  1  by  8  inches  by  10  feet  (baseboard). 

Four  1  by  6  inches  by  12 feet  (ridge). 

Four  1  by  6  inches  by  10  feet  (ridge) . 

150  linear  feet  1H  by  2'i  inches  (drip  molding). 
Bins— 

fTwenty-nine  2  by  4  inches  by  18  feet  (studs). 

fTen  2  by  2  inches  by  18  feet  (nailing  strips) . 

fTwenty  1  by  6  inches  by  12  feet  (ties  at  par- 
titions). 

fTwenty  1  by  6  inches  by  16  feet  (ties  at  par- 
titions) . 

fThirty-two  1  by  2  inches  by  18  feet  (cleats  for 
loose  boards) . 

tEight  2  by  6  inches  by  10  feet  (over  bins). 

Eighteen  2  by  4  inches  by  12  feet  (under  remov- 
able floors). 

tFour  hundred  1  by  4  inches  by  16  feet  (side). 

Seventy-two  1  by  4  inches  by  16  feet  (removable 
floors). 

fOne  hundred  and  sixty-two  1  by  4  inches  by 
16  feet  (loose  slats) . 

Eight  1  by  «  inches  by  10  feet  (battens  for 
shutters  and  doors) . 
Screen*  (surfaced  4  sides,  for  foundation  win- 
dows)— 

Three  %  by  2  inches  by  16  feet. 
Platform* — 

Five  2  by  8  inches  by  12  feet  (sides  and  floor). 

One  2  by  8  inches  by  14  feet  (side) . 

Two  2  by  12  inches  by  12  feet  (carriages). 


Lumber— Continued. 
Platforms — Continued. 

Two  4  by  4  inches  by  12  feet  (posts) . 

Two  2  by  4  inches  by  12  feet  (nailing  strips) . 

Three  2  by  4  inches  by  14  feet  (joists) . 

Two  2  by  10  inches  by  14  feet  (treads) . 
Roof  covering. 

As  desired,  for  1,700  square  feet. 
Building  paper. 

58  squares;  *4  squares. 
Miscellaneous. 
6  cellar  sash  and  frames  for  3  lights,  8  by  10  inch 

glass. 
8  single  sash  and  frames  for  6  lights,  9  by  12 

inch  glass  (4-inch  studs) . 
2  No.  2  glazed  doors  3  by  7  feet,  6  lights,  8  by  10 

inch  glass. 
2  frames  for  glazed  doors  3   by  7  feet  (4-inch 

studs) . 
22  pairs    2%    by    2V£    inch    galvanized    hinges 

(stove-floor  vents  and  sash) . 
2  pairs  Vyi  by  3H  inch  loose-pin  butts  (glazed 

doors) . 

2  pairs  6-inch  galvanized  T  hinges  (battened 
doors) . 

16  pairs  4-inch  galvanized  T  hinges  (shutters) . 

3  pairs  %  by  2H  inch  sash  centers  (ventilators). 

3  screw  eyes  in  ventilator. 
36  linear  feet  K-inch  rope. 

4  bolts,  V%  by  3  inches,  with  4-inch  rings  (floor 
ventilators) . 

45   square    feet   K-inch    mesh    galvanized    wire 

cloth  (vents  and  foundation  screens) . 
24  bolts,  nuts,   and   washers   Y%  by   18  inches 

(foundations) . 
6  linear  feet  galvanized-iron  flashing  12  inches 

wide  (around  chimney) . 
30  linear  feet  galvanized-iron  flashing  8  inches 

wide  (roof  ventilators) . 
4  wrought-steel  straps  U,  by  2\i  inches  (platform 

posts). 
8  lag  screws  M  by  3  inches  (platform  posts) . 

1  sheet-metal  pad  and  heat  shield,  as  detailed. 

8  adjusting  rods  and  fittings  for  windows,  as 

detailed. 
Latches    for    doors,    shutters,    and    foundation 

windows,  as  selected. 
Nails. 

2  pounds  30-penny,  10  pounds  20-penny,  30 
pounds  10-penny,  300  pounds  8-penny,  100 
pounds  6-penny,  10  pounds  8-penny  finish- 
ing. 

Paint. 
Three  outside  coats,  8  gallons. 


MATERIALS  REQUIRED  FOR  A  SWEET-POTATO  STORAGE  HOUSE  24  BY  59' $  FEET, 
HAVING  A  CAPACITY  OF  ABOUT  4,000  BUSHELS  IN  CRATES  OR  5,200  BUSHELS  IN 
BULK 

This  building  is  designed  for  the  storage  of  potatoes  in  crates  or  in  one  tier  of 
bins  in  which  the  potatoes  may  be  loaded  6  feet  high. 

Quantities  are  for  dimensions  shown  on  the  drawings  (9-foot  4-inch  studs)  and 
should  be  altered  if  dimensions  are  changed.  Footings  should  be  carried  below 
line  or  to  solid  ground. 

If  the  potatoes  are  to  be  stored  in  bulk,  the  items  marked  with  a  star  (*) 
are  to  be  omitted.  If  storage  is  to  be  in  crates,  the  stud  walls  should  be  12  feet 
4  inches  high  (instead  of  9  feet  4  inches,  as  shown  in  the  drawings),  the  items 
marked  with  a  dagger  (f)  are  to  be  omitted,  and  those  marked  with  a  star  (*) 
are  to  be  included. 


Concrete. 

■  ire— 
One  part  Portland  cement,  three  parts  sand, 
and  five  parts  gravel  or  broken  stone;  or,  one 
part  Portland  cement  and  six  parts  bank- 
run  gravel. 
QuantitU*— 


Const  itucnt.s 

W.'ills 

Piers 

Cement 

Band 

108  sacks 

12  cu.  yds 

20  cu.  yds 

108  sacks 

24cu.yds.... 

15  sacks. 
1.5  cu.  yds. 

Gravel 

2.0  cu.  yds. 

16  sacks. 
3.3  cu.  yds. 

Or— 

Cement 

Bank-run  gravel 

Chimneys. 
Mixture  for  mortar- 
One  part  Portland  cement,  three  parts  sand. 
Quantities— 
Cement  10 sacks,  *1  sack;  sand  1H  cubic  yards. 
•1H  cubic  feet;  bricks  1.560,  'bricks  180;  2 
terra-cotta  thimbles,  6-inch;  28  linear  feet  8 
by  8  inch  terra-cotta  flue  lining,  *6  linear  feet. 
Lumber. 
Qlrdcrt— 
Four  8  by  10  inches  by  18  feet. 
Three  8  by  10  inches  by  16  feet. 
Sillx 
Twenty-eight  2  by  8  inches  by  12  feet. 

Sixty-two  2  by  6  inches  by  18  feet. 
'Ninety  2  by  6  inches  by  12  feet. 
'Twelve  2  by  6  Inches  by  14  feet  (gable). 
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Lumber— Continued. 
Studs— Continued. 

♦Twelve  2  by  6  inches  by  10  feet  (window). 

t  Four  2  by  6  inches  by  14  feet. 
Plates— 

•Fourteen  2  by  6  inches  by  12  feet  (bridging) . 

Fourteen  2  by  6  inches  by  10  feet  (stops). 

Seven  2  by  6  inches  by  12  feet  (over  doors  and 
windows). 

Twenty-eight  2  by  6  inches  by  12  feet. 

*  Ties- 

Twelve  2  by  6  inches  by  12  feet. 

Nine  2  by  6  inches  by  14  feet. 
Rafters— 

Sixty-two  2  by  6  inches  by  16  feet. 

Three  2  by  6  inches  by  12  feet. 

Six  1  by  6  inches  by  12  feet  (ridge). 
Collar  beams — 

Eight  2  by  4  inches  by  14  feet. 
Joists — 

Forty-eight  2  by  10  inches  by  16  feet. 

Twenty-four  2  by  10  inches  by  18  feet. 

400 linear  feet  1  by  3  inches  (bridging). 
Sheathing  (includes  20  per  cent  waste) — 

11,220  feet  board  measure  1  by  6  inches. 

*1,400  feet  board  measure  1  by  6  inches. 
Flooring  (tongue  and  groove,  includes  25  per  cent 
waste)— 

6,500  feet  board  measure  1  by  4  inches. 

•780  feet  board  measure  1  by  4  inches. 

*  Slat  floor- 

One  hundred  1  by  4  inches  by  18  feet. 

Twenty-two  2  by  4  inches  by  16  feet. 
Drop  siding  (includes  20  per  cent  waste)— 

2,000  feet  board  measure  1  by  6  inches. 

*6O0  feet  board  measure  1  by  6  inches. 
Trim  (surfaced  4  sides)— 

Twelve  V%  by  4^  inches  by  10  feet. 

•Eight  Y%  by  4H  inches  by  10  feet. 

fFour  H  by  4XA  inches  by  18  feet. 

Four  1  by  6  inches  by  16  feet. 

Fourteen  1  by  8inches  by  12feet. 

160 linear  feet  1H  by  2H  inches  (drip  molding). 
Ventilators  in  roof  (surfaced  4  sides)— 

Six  1  by  10  inches  by  16  feet. 

Six  1  by  12  inches  by  10  feet. 

340  linear  feet  1  by  3  inches. 

48  linear  feet  1  by  4  inches. 

Three  1  by  10  inches  by  12  feet  (roof  boards). 

Three  1  by  8  inches  by  12  feet  (roof  boards). 
1  Bins- 
Five  hundred  and  seventy-five  1  by  4  inches  by 
18  feet. 

Ninety-five  1  by  4  inches  by  16  feet. 

Forty  2  by  4  inches  by  18  feet. 

Fourteen  2  by  2  inches  by  18  feet. 

Sixty-six  1  by  6  inches  by  12  feet. 

Forty  1  by  2inches  by  16  feet. 

Eight  2  by  6  inches  by  10  feet. 

Two  2  by  6  inches  by  18  feet. 


Lumber— Continued. 
Dividing  partitions — 
fTen  2  by  4  inches  by  18  feet. 
•Thirteen  2  by  4  inches  by  12  feet. 
•Six  2by  4  inches  by  14  feet. 
fFive  2  by  4  inches  by  12  feet    (plates   and 

bridging) . 
Two  2  b  y  4  inches  by  14  feet  (at  ceiling) . 
Screens  (for  foundation  windows)— 

Six  %  by  2 inches  by  16  feet  (surfaced  4  sides) . 
Platforms — 
Six  2  by  4  inches  by  12  feet. 
Two  2  by  8  inches  by  14  feet. 
Six  2  by  8 inches  by  12 feet. 
One  4  by  4  inches  by  12  feet. 
Two  2  by  12  inches  by  12 feet. 
Four  2  by  10 inches  by  14  feet. 
Roof  covering. 

As  desired,  for  l,860square  feet. 
Building  paper. 

103  squares;  "llsquares. 
Miscellaneous. 
12  foundation  sash  and  frames  for  3  lights,  8  by 

10  inch  glass. 
12  single  sash  and  frames  for  6  lights,  9  by  12 

inch  glass  (6-inch  studs) . 
2  No.  2  glazed  doors,  3  by  7  feet;  6  lights,  8  by  10 

inch  glass. 
2  frames  for  glazed  doors  3  by  7  feet  (6-inch  studs) . 
32  pairs  2lA  by  2%  inch  galvanized  hinges. 

2  pairs  dlA  by  zy2  inch  galvanized  loose-pin  butts. 

3  pairs  6-inch  T  hinges  (battened  doors) . 

4  pairs  4-inch  T  hinges  (shutters). 
6  pairs  %  by  2\i  inch  sash  centers. 

8  bolts  %  by  3  inches,  with  4-inch  rings  (floor 

ventilators) . 
50  linear  feet  galvanized  flashing  8  inches  wide 

(roof  ventilators) . 
16  linear  feet  galvanized  flashing  12  inches  wide 

(around  chimneys) . 
40  bolts,  nuts,  and  washers,  %  by  18  inches. 
4  wrought-steel  straps  34  by  2H  by  18  inches 

(platform  posts) . 
16  lag  screws  l/i  by  3  inches  (platform  posts) . 
6  screw  eyes  (in  ventilator) . 
72  linear  feet  J^-inch  rope. 
90  square  feet   J^-inch  mesh   wire  cloth   (vents 

and  foundation  screens) . 
12  adjusting  rods  and  fittings  for  windows,  as 

detailed. 
2  sheet-iron  pads  and  heat  shields,  as  detailed. 
Latches  for  doors,  shutters,  and  foundation  win- 
dows, as  desired. 
Nails. 

10  pounds  20-penny,  180  pounds  10-penny,  400 

pounds     8-penny,     50     pounds     6-penny,    15 

pounds  8-penny  finishing. 
Paint. 
Three  outside  coats,  10  gallons. 


MATERIALS  REQUIRED  FOR  A  SWEET-POTATO  STORAGE  HOUSE  39  FEET  10  INCHES 
BY  100  FEET  10  INCHES,  HAVING  A  CAPACITY  OF  ABOUT  12,000  BUSHELS  IN  CRATES 
OR  15,000  BUSHELS  IN  BULK 


This  building  is  designed  for  the  storage  of  potatoes  in  crates  or  in  one  tier  of 
bins  in  which  the  potatoes  may  be  loaded  6  feet  high. 

Quantities  are  for  dimensions  shown  on  the  drawings  (8-foot  studs)  and  should 
be  altered  if  dimensions  are  changed.  Footings  should  be  carried  below  frost 
line  or  to  solid  ground. 

If  the  potatoes  are  to  be  stored  in  bulk,  the  items  marked  with  a  star  (*)  are 
to  be  omitted.  If  storage  is  to  be  in  crates,  the  stud  walls  should  be  11  feet  4 
inches  high  (instead  of  7  feet  10  inches,  as  shown  in  the  drawings),  the  items 
marked  with  a  dagger  (f)  are  to  be  omitted,  and  those  marked  with  a  star  (*) 
are  to  be  included. 


Storage  of  Sweet  Potatoes 
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Concrete. 
Mixture- 
One  part  Portland  cement,  three  parts  sand, 
and  five  parts  gravel  or  broken  stone;  or,  one 
part  Portland  cement  and  six  parts  bank-run 
gravel. 
Quantities— 


Constituents 

Walls 

Piers 

Cement 

185  sacks 

21  cu.  yds... 
34.5  cu.  yds.. 

185  sacks 

44  cu.  yds... 

34  sacks. 

Sand 

4  cu.  yds. 

Gravel 

6.5  cu.  yds. 

Or- 
Cement 

34  sacks. 

Bank -run  gravel — 

8  cu.  yds. 

Chimneys. 

Mixture  fr.r  mortar- 
One  part  Portland  cement,  three  parts  sand. 
Quantities — 
Cement  30  sacks.  *4 sacks:  sand  3V$  cubic  yards, 
•0.3  cubic  yard;    bricks  5.000,  'bricks  600;  6 
terra-ootta  thimbles,  6-inch;   96  linear  feet  8 
by  8  inch  terra-cotta  flue  lining,  '22  linear 
feet. 
Lumber. 
Girders — 
Six  10  by  12  inches  by  10  feet. 
Fourteen  10  by  12  inches  by  16  feet. 
One  10  by  12  inches  by  14  feet. 
Sills- 

Thirty-flve  2  by  8  inches  by  16  feet. 
Studs— 
tSixty-two  2  by  6  inches  by  18  feet  (side). 
•One  hundred  and  twenty-four  2  by  6  inches 

by  12 feet  (side). 
Nine  2  by  6  inches  by  12  feet  (over  windows). 
tTwenty-two  2  by  6  inches  by  18  feet  (end) . 
Twenty  2  by  6  inches  by  10 feet  (end). 

•  Fort v -four  2  by  6  inches  by  12  feet  (end). 
•Eight  2  by  4  inches  by  10  feet. 

Two  2  by  6  inches  by  14  feet  (over  doors) . 
Plates— 

Fifty-two  2  by  6  inches  by  12  feet  (side). 

Sixteen  2  by  6  inches  by  10  feet  (end). 
Pit  rlin  posts — 

tThirty-six  2  by  4  inches  by  16  feet. 

tTwenty-four  2  by  4  inches  by  14  feet. 

*  Forty-two  2  by  6  inches  by  12  feet. 
•Six  2  by  6  inches  by  16  feet. 

•  Ties— 
Twenty-four  2  by  6  inches  by  10  feet. 
Twenty-four  2  by  6  inches  by  12  feet. 
-  Ny  6  inches  by  18  feet  (upper). 
Twelve  1  by  6  inches  by  10 feet  (hangers). 
Purlin* — 
Twelve  2  by  6  inches  by  12  feet. 
tTwelve  2  by  6  inches  by  12  feet. 
t8ix  2  by  6  inches  by  10  feet. 
1  by  6  inches  by  10  feet. 
•Six  2  by  8  inches  by  10  feet. 
•Twelve  2  by  8  inches  by  12  feet. 
Purlin  braces — 
Twelve  2  by  6  inches  by  14  feet. 
I  by  6  inches  by  14  feet. 
halters— 
<rfne  hundred  and  thirty  2  by  6  inches  by  12  feet. 
Om  riuniir.-dandthirty2by6incb.esby  14  feet. 
Twelve  1  by  0 inches  by  10  feet  (ridge) . 
Collar  beams— 
Sixteen  2  by  4  inches  by  14  feet. 
2  by  6  inches  by  12  feet. 
ts— 
Two  hundred  and  two  2  by  10  inches  by  12  feet. 
One  hundred  and  one  2  by  10  inches  by  18  feet. 
800 linear  feet  1  by  3  inches  (bridging). 
Sheathing   (IsdodCI  M  P«  c-nt  w.isUv  — 
11. 870  feet  board  measure  1  by  6  inches(roof). 
5.280 feet  board  measure  1  by  0 inches  (ceiling). 
2,920  feet  board  measure  1  by  6  inches  (inside 

walls). 
3.450  feet  board  measure  1  by  6  inches  (outside 
w.JLs,  . 


Lumber — Continued . 
Sheathing — Continued. 

4,800  feet  board  measure  1  by  6  inches  (subfloor). 

•2,340feet  board  measure  1  by  6  inches. 
Drop  siding    (includes  20  per  cent  waste)— 

3,400  feet  board  measure  1  by  6  inches. 

•1,180  feet  board  measure  1  by  6  inches. 
Flooring    (tongue  and  groove,  includes  25  per 
cent  waste)— 

5,500  feet  board  measure  1  by  4  inches  (ceiling) . 

3,440 feet  board  measure  1  by  4  inches  (walls). 

5,000 feet  board  measure  1  by  4  inches  (floor). 

•1,200  feet  board  measure  1  by  4  inches. 
Trim    (surfaced  4  sides) — 

Six  iy»  by  4,4inches  by  14 feet  (doors) . 

{Five  1,4  by  4H inches  by  18feet  (corners). 

*Eight  li  by  44 inches  by  12  feet. 
.  Eight  l\i  by  4Hinches  by  12feet  (end  fascia). 

Twelve  V/%  by  4H inches  by  10 feet  (windows). 

Twenty-four  1  by  8  inches  by  12  feet  (base- 
boards). 

Eighteen  1  by  6  inches  by  12  feet  (roof  ridge) . 

3501inear  feet  V/8  by  2H  inches  (drip  molding) 
Ventilators  in  roof   (surfaced  4  sides)— 

Twelve  1  by  10  inches  by  16  feet. 

Twelve  1  by  12inches  by  10  feet. 

080  linear  feet,  1  by  3  inches. 

100  linear  feet,  1  by  4  inches. 

Six  1  by  10  inches  by  12  feet  (roof  boards). 

Six  1  by  8  inches  by  12  feet  (roof  boards). 
Dividing  partitions— 

Eight  2  by  4  inches  by  10  feet  (plates). 

•Eight  2  by  4 inches  by  10  feet. 

Eight  2  by  4  inches  by  18 feet  (studs). 

Eight  2 by  4  inches  by  16feet  (studs). 

•Four  2 by  4  inches  by  16feet. 

Eight  2 by  4  inches  by  14feet  (studs). 

t  Four  2  by  4  inches  by  14  feet  (studs) . 

Eight  2  by  4 inches  by  12  feet  (studs) . 

Eight  2  by  4  inches  by  10  feet  (studs) . 

tTwo2by  4inches  by  12feet  (overdoors). 

•Two2by  4inches  by  14 feet  (overdoors). 

2,655  feet  board  measure  1  by  4inchtongue~and- 
groove  flooring  (includes  25  per  cent  waste) . 

•690  feet  board  measure  1  by  4  inch  tongue-and- 
groove  flooring  (includes  25  per  cent  waste). 
Screens  (foundation  windows)— 

Nine  %  by  2  inches  by  16  feet  (surfaced  4  sides) . 
Bins— 

fSeventy-two  2  by  4  inches  by  18  feet  (studs). 

tTwenty-one2  by  2 inches  by  18  (nailing strips). 

fTwenty-one  1  by  6  inches  by  18  feet.1 

t  Forty-two  1  by  6  inches  by  12  feet.  J 

fTwenty-one  1  by  6  inches  by  16 feet.1 

t  Forty-two  1  by  6inches  by  10  feet.1 

fOne  hundred  and  eighteen  1  by  2  inches  by  18 
feet  (cleats  for  loose  boards). 

tForty-two  2  by  6inches  by  12feet  (over  bins). 

t  Twenty  -one  2  by  6  inches  by  10  feet  (over  bins). 

Seventy-seven  2  by  4  inches  by  12  feet  (remov- 
able floors) . 

fOne  thousand  nine  hundred  and  thirty-eight 
1  by  4  inches  by  10  feet  (bin  sides) . 

tOne  hundred  and  fourteen  1  by  4  inches  by  12 
feet  (bin  sides). 

Four  hundred  and  sixty-two  1  by  4  inches  by 
10  feet  (removable  floors) . 

Sixty-six  1  by  4  inches  by.  12  feet  (removable 
floors). 

tOne  thousand  and  eighty-three  1  by  4  inches 
by  10  feet  (loose  slats) . 
Battens  (shutters  and  doors)— 

Twenty-two  1  by  6  inches  by  10  feet. 
Platforms— 

Eight  2  by  4  inches  by  10  feet  (nailing  strips). 

Three  2  by  12  inches  by  14  feet  (carriages). 

Four  4  by  4  i  nches  by  1 2  feet  (posts) . 

One  2  by  8  inches  by  1 4  feet  (sides  and  flooring) . 

Twenty-eight  2  by  8  inches  by  10  feet  (sides  and 
flooring) . 

Ten  2  by  4  Inches  by  14  feet  (joists). 

Three  2  by  10  inches  by  14  feet  (treads). 
Roof  corering. 

As  desired,  for  4,950  square  feet. 
Building  paper. 
230  squares;  *22  squares. 


1  Ties  at  partitions.    Stagger  joints,  usrog  12's  with  18's  and  10's  with  10's. 


14 


Farmers'  Bulletin  1H2 


Miscellaneous. 
18  cellar  sash  and  frames  for  3  lights,  8  by  10  inch 

glass. 
18  single  sash  and  frames  for  6  lights,  9  by  12 

inch  glass  (6-inch  studs) . 
4  No.  2  glazed  doors,  3  by  7  feet,  and  frames  for 

6-inch  studs. 
4  frames  for  inside  doors,  3  by  7  feet,  4-inch  studs. 
60  pairs  2\i  by  2}i  inch  galvanized  hinges  (stove- 
floor  vents  and  windows). 
8  pairs  6-inch  galvanized  T  hinges  (battened  doors). 
36  pairs  4-inch  galvanized  T  hinges  (shutters) . 
12  pairs  %  by  2M  inch  sash  centers. 
4  pairs  ZlA  by  3H  inch  loose-pin  butts   (glazed 

doors) . 
12  screw  eyes  (ventilator) . 
144  linear  feet  J^-inch  rope. 
24  bolts  Y%  by  3  inches  with  4-inch  rings  (floor 

ventilators) . 
130  square  feet  34-inch  mesh  galvanized  wire  cloth 

(vents  and  foundation  screens). 


Miscellaneous— Continued. 

50  bolts,  nuts,  and  washers,  5^  by  18  inches  foun- 
dation). 

40  linear  feet  galvanized  flashing  12  inches  wide 
(around  chimneys) . 

100  linear  feet  galvanized  flashing  8  inches  wide 
(roof  ventilators). 

8  wrought-stecl  straps  \i  by  2H  by  18  inches 
(platform  posts) . 

16  lag  screws  \i  by  3  inches  (platform  posts). 

18  adjusting  rods  and  fittings  for  windows,  as 
detailed. 

6  sheet-iron  pads  and  heat  screens,  as  detailed. 

Latches  for  doors,  shutters,  and  foundation  win- 
dows, as  desired. 
Nails. 

12  pounds   30-penny,    25   pounds   20-penny,    77 
pounds,    10-penny,   930  pounds   8-penny,    190 
pounds  6-penny,  30  pounds  8-penny  finishing. 
Paint. 

Three  outside  coats,  20  gallons. 


UTILIZING  ABANDONED  TENANT  HOUSES,  WAREHOUSES, 
AND  OTHER  STRUCTURES  FOR  STORING  SWEET 
POTATOES 

On  many  farms  in  the  South  there  are  abandoned  tenant  houses 
and  various  other  buildings  that  can  be  converted  into  sweet-potato 
storage  houses  at  very  little  expense.  In  many  towns  there  are 
warehouses,  store  buildings,  and  other  structures  that  can  be  utilized 
to  advantage  for  storing  sweet  potatoes.  Where  such  structures  are 
available  on  the  farms  or  in  towns  they  should  be  utilized  before 
erecting  new  houses.  The  same  methods  of  insulating  and  ventilat- 
ing should  be  used  in  remodeling  old  structures  as  are  recommended 
for  new  sweet-potato  storage  houses.  Where  the  interior  of  the  house 
to  be  remodeled  is  not  already  sheathed  it  is  advisable  to  nail  a  layer 
of  1  by  4  or  1  by  6  inch  boards  on  the  studding,  then  a  layer  of  build- 
ing paper,  and  over  this  matched  boards,  as  shown  in  Figure  11. 
The  tighter  the  house  is  made,  the  less  attention  is  required  to  keep 
the  temperature  and  moisture  under  proper  control. 

Where  only  a  few  bushels  of  sweet  potatoes  are  to  be  stored  they 
may  be  kept  in  a  loft  over  the  kitchen  or  in  any  place  in  the  house 
where  the  temperature  is  quite  uniform  (between  50°  and  60°  F.) 
and  the  air  rather  dry. 

VARIETIES  OF  SWEET  POTATOES  FOR  MARKET 


The  varieties  of  sweet  potatoes  to  grow  depend  upon  the  market 
to  be  supplied.  The  northern  and  eastern  markets  prefer  a  dry, 
mealy  potato,  such  as  the  Big-Stem  Jersey,  Yellow  Jersey,  and  Gold 
Skin,  although  such  varieties  as  the  Nancy  Hall,  Dooley,  and  Triumph 
have  been  sold  to  good  advantage  in  all  the  northern  markets. 
The  main  reason  that  southern-grown  sweet  potatoes  have  not  been 
in  greater  demand  on  the  northern  markets  is  because  they  have 
been  poorly  graded  and  packed.  The  markets  of  the  South  prefer 
the  moist  varieties,  such  as  Porto  Rico,  Nancy  Hall,  Dooley,  and 
Pumpkin  "yam."  The  Triumph,  a  light-colored,  moderately  dry 
fleshed  sweet  potato,  is  grown  to  some  extent  for  shipping  to  northern 
markets  early  in  the  season. 
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The  southern  farmers  should  supply  their  own  markets,  before 
prying  to  ship  potatoes  to  northern  markets.  During  late  winter 
End  early  spring  many  large  towns  and  cities  of  the  South  are  poorly 
supplied,  because  of  lack  of  storage  facilities.  With  storage  houses, 
these  markets  could  be  supplied  with  southern-grown  potatoes 
throughout  the  season.     The 
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markets  of  the  West  will  take 
the  moister  Qeshed  potatoes 
grown  in  the  South,  and  a 
I  trade  could  be  built  up 
in  this  region  if  the  growers 
would  use  greater  care  in 
grading  and  packing. 

While  the  varieties  of  sweet 
Eitoes  now  grown  in  the 
South  are  preferred  by  the 
southern  people,  the  dry, 
mealy  roots  sell  best  in  the 
markets  of  the  North.  The 
lt«  >wer  should  aim  to  give  the 
consumers  what  they  want, 
and  for  northern  markets  the 
dry  or  semimoist  varieties 
should  be  grown,  regardless 
of  the  grower's  preference. 

HARVESTING    SWEET 
POTATOES 

Careful  handling  is  one  of 
t  he  essent  ials  in  keepingsweet 
potatoes,  and  there  is  no  more 

important  place  to  practice 
it  than  in  the4  held  at  digging 
time.  The  implement  used 
t«.  dig  sweet  potatoes  should 
he  one  that  does  not  cut  or 
bruise  the  roots.  One  of  the 
best  types  of  diggers  is  a  plow 
with  rolling  colters  on  the 
beam  to  cut  the  vines  and 
with  rods  attached  to  the  mohlhoard  to  free  the  roots  from  the  soil 
and  vines  (fig.  12).  A  ''middle  buster"  is  also  a  good  implement  for 
vet  potatoes.  After  the  potatoes  are  aug  they  should  be 
lehed  out  by  hand  and  allowed  to  remain  exposed  long  enough 
t<>  dry.  They  should  never  be  thrown  from  one  row  to  another, 
thrown  1  i  the  wagon  bed,  or  put  into  bags.     The  digging 

should  he  done,  if  possible,  when  the  Weather  is  bright  and  the  soil  dry. 

mould  l><^  graded  in  the  field,  in  order  to  reduce  the 

i  cost  of  handling  to  a  minimum.     A  good  plan  is  to  go  over  the  rows 

Ind  pick  1 1 J  >  the  sound,  marketable  potatoes  in  one  basket,  then  gather 

all  the  seeo  stock  in  another  basket  or  box  and  put  the.  injured  ones 

.11  another.     'These  boxes  or  baskets  should  he  loaded  on  a  w 


Ito.  11— Details  of  the  foundation,  floor,  wall,  and  roof 
construction  of  a  sweet-potato  storage  house 
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with  springs  and  hauled  direct  to  the  storage  house.  If  the  potatoes 
are  to  be  stored  in  baskets,  boxes,  or  crates,  the  different  grades 
should  be  put  by  themselves,  and  when  stored  in  bulk  they  should 
be  placed  in  separate  bins.  By  following  this  method  it  will  not  be 
necessary  to  grade  the  potatoes  at  the  storage  house  when  putting 
them  in.  This  will  effect  a  saving  of  time,  reduce  the  loss  by  decay, 
and  save  the  cost  of  extra  handling.  TL.9  potatoes  should  be  emptied 
into  the  bins  as  carefully  as  possible,  to  prevent  bruising.  Sweet 
potatoes  can  be  stored  in  boxes,  hampers,  baskets,  or  bins  with 
satisfactory  results.  The  preference  of  the  individual  grower  will 
determine  the  method  to  be  employed. 


f*ty. ■'■  '  ;*™4 

■  "  '■'  \  v^-v^: 
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Fig.  12.— A  tyDe  of  digger  with  rolling  colters  attached  to  the  beam,  often  used  for  digging  sweet  potatoes 

Each  year,  after  the  sweet  potatoes  have  been  marketed,  the 
storage  house  should  be  thoroughly  cleaned  and  disinfected  before 
it  is  used  again.  All  dirt  and  refuse  should  be  cleaned  out  and  all 
parts  of  the  interior  sprayed  or  washed  thoroughly  with  a  solution 
of  formalin  (1  pint  of  formalin  to  10  or  15  gallons  of  water).  Dis- 
eased roots  should  not  be  thrown  on  the  manure  pile  or  on  land  to 
be  used  for  sweet  potatoes;  the  safest  plan  is  to  burn  them. 

CRATE  STORAGE 

Where  crates  are  used,  a  slat  floor  raised  4  inches  from  the  main 
floor  should  be  provided,  in  order  to  allow  air  circulation  under  the 
crates,  and  they  should  be  stacked  in  even  rows  to  the  height  of 
8  feet.  A  satisfactory  method  is  to  stack  each  row  of  crates  on 
two  2  by  4  inch  pieces  set  on  edge,  parallel  to  each  other,  and  about 
1  foot  apart,  thus  permitting  ventilation  under  the  crates  and  acting 
as  a  substitute  for  the  slat  floor.  This  is  important  in  order  to  pro- 
tect the  potatoes  in  the  first  row  of  crates. 
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FILLING  THE  BINS 

In  filling  the  storage  house,  the  workmen  should  begin  at  the  back 
end  of  the  bins  and  pour  a  layer  of  sweet  potatoes  about  2  feet  deep 
in  all  of  the  bins  rather  than  fill  one  bin  at  a  time.  If  the  bins  are 
I  or  10  feet  long,  it  is  a  good  plan  to  divide  them  into  two  parts. 
By  nailing  cleats  to  the  middle  support  of  the  bins,  as  shown  in 
Figures  4  and  6,  the  partition  can  De  raised  as  the  bins  are  filled. 
The  partition  boards  should  have  some  space  between  them  to  allow 
circulation  of  air.  A  1-inch  block  between  the  boards  will  be 
satisfactory  to  separate  them.  By  dividing  the  bins  in  this  way, 
thf  back  of  the  bin  can  be  filled  without  climbing  over  the  potatoes 
in  the  front  part.  When  taking  the  potatoes  out,  those  in  one  sec- 
tion of  a  bin  can  he  removed  without  disturbing  the  remainder. 
This  is  very  important  where  they  are  sold  in  small  quantities. 

CURING  SWEET  POTATOES 

While  the  newly  dug  sweet  potatoes  are  being  brought  in,  a  fire 
should  be  kept  in  the  storage  house  to  dry  off  the  moisture.  A 
temperature  of  80°  to  85°  F.,  with  plenty  of  ventilation,  should  be 
maintained  for  10  days  or  two  weeks,  depending  on  weather  condi- 
tion- and  the  variety  of  potatoes.     Ventilation  is  absolutely  neces- 

and  even  if  it  is  not  possible  to  keep  the  temperature  up  to 
80°  F..  it  i-  accessary  to  leave  the  doors,  windows,  and  ventilators 
open,  so  as  to  drive  out  the  moisture-laden  air.  The  doors  and 
windows  may  be  closed  at  night  and  should  be  kept  closed  on  cloudy 
day-.  Some  <>f  the  ventilators  in  the  floor  and  through  the  ceiling 
should  be  kept  open  throughout  the  curing  period,  even  in  cloudy 
or  ramv  weather.  The  air  inside  the  house  should  be  kept  warmer 
than  the  outside  air  during  the  curing  period.  This  will  prevent 
moisture  from  being  deposited  on  the  walls.  As  the  air  warms,  it 
expands  and  takes  up  moisture.  When  it  cools  it  contracts  and 
rives  up  its  moisture.  This  makes  it  important  to  get  the  moisture- 
laden  air  out  of  the  house  by  ventilation.  When  the  potatoes  are 
thoroughly  dried  or  cured,  the  temperature  should  be  gradually 
reduced  to  55°  F.  and  kept  as  near  that  point  as  possible  during  the 

Elder  of  the  storage  period.  If  the  temperature  goes  below 
48°  F.,  a  fire  should  bo  made  and  the  temperature  raised  to  55°  F. 
When  the  temperature  goes  above  60°  F.,  the  house  should  be  opened 
in  the  cool  of  the  day  to  lower  the  temperature  to  54°  or  55°  F., 
and  then  closed*.  In  mild  weather  the  ventilators  in  tho  roof  may 
be  partly  open  all  the  time,  but  they  should  be  closed  in  cloudy  or 
cold  weather. 

METHODS  OF  HEATING  A  STORAGE  HOUSE 

A  -mall  house  can  he  heated  with  a  sheet-iron  stove  that  will 
burn  knots  and  other  pieces  of  wood.  Coal  stoves  may  be  used  if 
preferred,  but  air-tight  wood  stoves  will  serve  the  purpose.  It  re- 
nuires  a  longer  time  to  get  up  heat  with  a  coal  stove  than  with  a 
wo.»d  stove,  and  this  is  one  disadvantage  in  using  coal.  Often  all 
that  i-  necessary  to  raise  the  temperature  a  few  degrees  i-  (<>  start 
a  little  wood  lire.  In  a  commercial  storage  house  a  hot-air  healer 
or  a  hot-water  boiler,  with  pipes  around  the  walls,  would  bo  prefer- 
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able  to  a  stove,  but  a  house  that  will  hold  as  many  as  10,000  to  25,000 
bushels  of  sweet  potatoes  may  be  heated  with  good  stoves.  The 
location  of  the  stoves  in  the  house  depends  on  the  size  of  the  house 
and  the  direction  of  the  cold  winds.  Ordinarily,  where  one  stove 
is  used,  it  is  placed  near  the  center  of  the  house,  but  if  the  cold  wind 
strikes  one  end  the  stove  should  be  in  that  end.  The  larger  houses 
have  a  stove  in  each  end,  but  in  cases  where  the  house  is  divided  into 
rooms  it  is  necessary  that  a  stove  be  placed  in  each  room.  Consider- 
able open  space  should  be  left  around  the  stoves  to  prevent  the 
potatoes  from  being  injured  by  excessive  heat.  In  large  houses  it  is 
desirable  to  put  in  partitions  to  make  separate  rooms.  Each  room 
should  have  a  stove  or  other  independent  heating  unit.  Small 
storage  houses  are  sometimes  heated  with  oil  stoves  with  satisfactory 
results.  In  most  sections  of  the  South  it  is  not  necessary  to  keep  heat 
in  the  storage  house  much  of  the  time.     It  is  only  necessary  to  build  a 


Fig.  13.— A  pile  of  sweet  potatoes  ready  to  be  covered  with  cane  tops  and  soil, 
hole  which  extends  through  the  center  of  the  pile 


Note  the  ventilating 


fire  when  the  temperature  in  the  house  goes  below  48°  F.  or  during 
wet  weather,  when  moisture  is  likely  to  deposit  on  the  walls.  When 
the  outside  temperature  goes  to  60  F.  or  above  during  the  day,  the 
house  may  be  opened  for  a  few  hours,  provided  the  atmosphere  is 
fairly  dry,  in  order  to  raise  the  temperature  inside  to  the  desired 
point.  When  the  temperature  reaches  55°  F.  the  house  should  be 
closed.  By  giving  close  attention  to  opening  and  closing  the  house, 
very  little  artificial  heat  will  be  needed  in  the  lower  South  after  the 
curing  period. 

STORAGE  PITS  AND  CELLARS 

•  Storage  in  banks  and  pits  is  sometimes  necessary,  and  the  best 
methods  of  storing  in  them  and  in  outdoor  cellars  are  here  described. 
The  main  disadvantages  in  the  pit  or  bank  method  of  storage  are  (1) 
the  large  proportion  of  loss  due  to  decay;  (2)  the  inferior  quality  of 
the  sound  potatoes,  due  to  lack  of  proper  curing;  (3)  the  loss  on 
the  market,  because  banked  potatoes  will  keep  for  such  a  short 
period  after  being  removed;  and  (4)  the  inconvenience  of  getting 
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the  potatoes  when  needed,  especially  during  cold  or  rainy  weather. 
If  it  is  impossible  to  build  a  storage  house  the  potatoes  should  be 
cared  for  m  some  other  way,  and  it  is  much  better  to  store  in  pits  or 
outdoor  cellars  than  not  to  store  them  at  all.     By  using  the  best 


PH   14  —A  number  of  sweet-potato  banks,  illustrating  the  method  of  ventilation  by  the  use  of  troughs 

at  the  top  of  each  pile 

methods  of  banking  known,   the  loss  by  decay  can  be  materially 
(1  but  not  eliminated,  because  it  is  impossible  to  control  the 
moisture  and  temperature. 


structure 


■boo! 


d  have  openings  near  the  I 


>ns  of  the  South  for  storing  sweet  potato* 

d  through  the  top  for  the  purpose  of  v.ntihtion 


rage  pits  should  be  located  where  the  drainage  is  good.  In 
making  a  pit  a  little  of  the  surface  soil  is  thrown  back  to  form  a  level 
bed  of  the  m  I.     It  is  a  good  plan  to  dig  two  small  trenches 

across  the  bed  at  right  angles  to  each  other  to  provide  for  ventilation 
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at  the  bottom.  Lay  boards  or  place  troughs  over  the  trenches,  and 
at  the  point  where  the  trenches  cross  set  a  small  box  on  end  to  form  a 
flue  up  through  the  pile  of  potatoes,  as  shown  in  Figure  13.  The 
earth  floor  of  the  pit  is  covered  with  4  or  5  inches  of  straw,  hay. 
leaves,  or  pine  needles,  and  the  potatoes  are  placed  in  a  conical  pile 
around  the  flue.  A  covering  of  straw,  hay,  or  similar  material  is 
put  on  the  pile  and  over  this  a  layer  of  soil.  The  covering  of  soil 
should  be  only  a  few  inches  thick  at  first  but  increased  as  the  weather 
gets  cold.  Keep  the  ends  of  the  trenches  and  flue  open  until  it  is 
necessary  to  close  them  to  keep  out  the  frost.  It  is  better  to  make 
several  small  pits  rather  than  one  large  one,  because  it  is  best  to 
remove  the  entire  contents  when  the  pit  is  opened.  Figure  14  shows 
a  number  of  pits  with  a  trough  ventilator  placed  over  the  top  of  each 
pile  of  potatoes. 

A  type  of  storage  cellar  similar  to  the  one  shown  in  Figure  15  is 
often  used  in  the  South  for  storing  sweet  potatoes.     This  form  of 


Fig.  16.— Hampers  of  sweet  potatoes  separated  into  two  grades.    This  type  of  package  is  used  at 
considerable  extent  by  growers  in  New  Jersey 

storage  is  much  better  than  pits  or  banks.  The  potatoes  can  be 
cured  in  the  outdoor  cellar,  and  it  is  easier  to  get  them  out  when 
wanted  for  the  table  or  for  market.  A  good  type  of  outdoor  cellar 
can  be  made  as  follows:  Set  a  line  of  posts  for  the  center  supports 
and  on  these  posts  put  a  ridgepole.  Against  the  ridgepole  place  one 
end  of  planks,  poles,  or  slabs,  with  their  opposite  ends  resting  on  the 
ground  on  either  side.  The  ends  of  the  inclosure  are  boarded  up, 
a  door  being  provided  in  one  end.  The  structure  is  covered  with 
sod  to  a  thickness  of  5  or  6  inches.  It  is  a  good  plan  to  put  a  venti- 
lator through  the  top  and  to  leave  two  or  three  openings  in  the  sides 
near  the  ground.  Provision  should  be  made  to  close  all  these  open- 
ings during  cold  or  wet  weather.  By  placing  a  small  stove  in  the 
storage  cellar  the  potatoes  can  be  cured  in  the  way  that  has  been 
described  for  the  storage  house.  The  potatoes  are  usually  piled  on 
a  layer  of  straw,  leaves,  or  pine  needles  placed  on  the  ground.  A 
better  method  is  to  build  a  slat  floor  a  few  inches  from  the  ground 
and  pile  the  potatoes  on  the  floor.  This  floor  will  allow  the  circulation 
of  air  under  the  potatoes,  which  will  aid  in  curing  them. 
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MARKETING  SWEET  POTATOES 

One  reason  why  southern  farmers  have  not  re.ceived  better  prices 
for  sweet  potatoes  is  that  they  have  not  used  proper  methods  of 
handling  and  marketing.  In  many  cases  the  potatoes  are  badly 
bruised  and  cut  in  digging,  put  in  bags  or  rough  barrels  without 
grading,  and  rushed  to  market  when  there  is  an  oversupply.  The 
Secrets  of  success  in  getting  high  prices  are  to  carefully  grade,  clean, 
and  pack  the  product  and  to  put  it  upon  the  market  when  there  is  a 
bod  demand.  The  greatest  demand  for  sweet  potatoes  is,  as  a  rule, 
from  the  middle  of  December  to  the  middle  of  March. 

When  the  potatoes  are  to  be  marketed  they  must  be  carefully 
graded,  no  matter  how  well  the  grading  had  been  done  when  they 
were  put  in  the  house.  The  market  demands  a  medium-sized  uniform 
type  of  sweet  potato,  free  from  bruises  or  decayed  spots.  In  grading, 
the  large,  overgrown,  crooked,  broken,  or  bruised  roots  should  be  kept 
at  home  for  feeding  or  for  canning.  The  best  potatoes  will  bring  a 
higher  price  when  separated  from  the  culls. 

After  careful  grading,  the  sweet  potatoes  should  be  put  in  clean, 
neat,  attractive  packages.  Bags  should  never  be  used,  as  the  pota- 
n  them  become  Dadly  bruised  when  handled.  The  standard 
reneer  potato  barrel  with  a  burlap  cover  is  often  used  in  summer  or 
autumn,  but  for  winter  shipment  the  double-headed  stave  barrel  or 
tijrht  box  is  used.  The  smaller  type  of  package,  such  as  the  bushel 
hamper  (fig.  16),  bushel  box,  or  basket,  is  becoming  more  popular 
each  year.  A  neat  and  attractive  package  of  well-graded  potatoes 
will  bring  a  good  price  at  almost  any  time,  even  when  the  market  is 
Overstocked  with  inferior  goods. 

et  potatoes  when  shipped  during  the  winter  must  be  protected 
pom  the  ei.ld.  When  a  potato  becomes  chilled  its  quality  is  impaired, 
and  decay  soon  follows.  In  cold  weather  the  package  should  be 
hovered  with  paper  and  the  cars  heated,  in  order  to  prevent  chilling 
the  potatoes.  Some  shippers  find  it  an  advantage  to  line  their 
te  and  barrels  with  paper.  For  more  complete  information  on 
backing,  shipping,  and  marketing  sweet  potatoes,  see  United  States 
Department  of  Agriculture  Bulletin  1206,  "Marketing  Southern- 
Grown  Sweet  Potatoes." 
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OEVERAL  BREEDS  of  cattle  in  the  United  States  are 
^  recognized  as  dairy  breeds.  Although  much  alike  in 
what  is  known  as  general  dairy  conformation,  these  breeds 
differ  to  some  extent  in  certain  characteristics.  What  these 
characteristics  are,  the  factors  to  consider  in  selecting  a 
breed,  and  the  history  of  the  origin  and  development  of  the 
breeds  are  questions  of  interest  to  both  the  beginner  and  the 
established  breeder  of  dairy  cattle.  These  ar.e  the  topics 
discussed  in  this  bulletin. 

This  bulletin  supersedes  Farmers'  Bulletin  893,  Breeds  of 
Dairy  Cattle. 
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DAIRY  CATTLE  BREEDS 
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DAIRY  CATTLE  IN  THE  UNITED  STATES 

A  CCORDIXG  to  estimates  made  by  the  United  States  Department 
■^  of  Agriculture  there  were  about  33,000,000  dairy  cattle  of  all 
ages  in  the  United  States  on  January  1,  1926.  Three  per  cent  of 
these  cattle,  or  about  1,000,000,  are  purebred,  and  represent  six 
breed-,  namely,  Ayrshire,  Brown  SwTiss,  Dutch  Belted,  Guernsey, 
Bolstein-Friesian,  and  Jersey.  The  improvement  that  must  be  made 
in  the  !»"  per  cent  that  are  not  purebred  must  come  largely  from  the 
:*  per  cent  that  are  purebred.  Likewise,  any  increase  in  the  number 
of  our  purebred  dairy  cows,  and  even  the  maintenance  of  our  grade 
dairy  herds  at  their  present  number  and  efficiency,  will  be  accom- 
plished principally  through  the  use  of  purebred  bulls.  For  these 
purebred  dairy  cattle  have  played  in  the  past  and  will  play 
in  the  future  a  very  important  role  in  the  dairy  industry  of  the  Nation. 

NUMBER  AND  DISTRIBUTION  OF  BREEDS 

Tables  1  and  2  show  the  number  and  distribution  of  the  various 
breeds  in  the  United  States,  by  sections  and  by  States.  The  informa- 
tion in  Table  1,  showing  total  number  of  each  breed  on  January  1, 
1  !*_>(),  was  brought  out  by  an  inquiry  sent  to  14,000  special  livestock 
reporters  of  the  branch  then  known  as  the  Bureau  of  Markets  and 
p  Estimates  of  the  United  States  Department  of  Agriculture. 
des  and  scrubs  were  listed  with  the  respective  breeds  to  which 
they  Beemed  to  belong. 

le  2  shows  the  number  of  registered  purebreds  of  the  dairy 
breeds  on  January  1,  1920,  as  ascertained  by  the  census. 

Table  3  gives  the  average  annual  production  of  milk  and  butterfat 
of  the  cows  having  official  yearly  records  in  the  breed  associations, 

i.    1.     EtHmaU  ami  jm rcentage  of  cattle  of  dairy  brads,   including 

U  and  grades,  in  the  United  States,  January  1,  1920,  by  sections 


Breed 

I'm 1 

Stat.-s 

North 
BtetM 

North 

East 

North 

L8 

.6 
11.9 
54.3 
30.0 

South 
Allan- 
tic 
States 

South 
( 'en- 
States 

Xniit},,r 
412,000 

11,089,000 

'.'.  .V-4,  00<> 

8.5 
47.4 

Per  cent 

5.8 

.5 

.6 

10.6 

65.3 

17.3 

L3 

VI.  1 
29.4 

.1 

8.4 

"2.3" 
L8 

17  3 
79.1 

.4 

!'..-it..; 

*inn 

34.8 

-» -- 

a,ttt,oft 

1OO.0 

ion  0 

100.0 

100.0 

L0O.0 

100.0 

100.0 
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Tab 


■Purebred  (registered)   cattle  of  the  dairy  breeds  on  farms  in  1920,  by 
States  and  sections,  as  showji  by  the  census 


Division  and  State 

Total 

Ayr- 
shire 

Brown 

Swiss 

Guern- 
sey 

ITolstein- 
Friesian 

Jersey 

All 

other 

breeds l 

United  States... 

916, 602 

30,509 

8,283 

79, 446 

528, 621 

231, 834 

37,909 

Geographic  divisions: 

85, 724 

289, 859 
106,  967 
49,119 
34, 651 

43,  268 
22,834 

44,  716 

9,780 

12,883 

3,735 

1,859 

519 

27 

60 

324 

1,322 

349 

1,904 

4,199 

1,386 

43 

3 

13 

146 

240 

10,311 

21,114 

29,640 

8,250 

5,949 

298 

263 

838 

2,783 

42,  721 
171,124 
185,  475 
62,  055 
15, 445 
5,902 
9,724 
12, 689 
23,486 

20,305 
25, 815 
57, 167 
23, 697 
25,245 
27,  024 
30, 650 
6,926 
15,  005 

2,258 

Middle  Atlantic 

East  North  Central . . - 

West  North  Central 

South  Atlantic          

6, 924 
9,  643 
9,720 
1,918 

1,397 

-outh  Central 

2,558 
1,611 

1,880 

New  England: 

15,683 
10,  750 
28,549 
18, 807 
1,651 
10,284 

153, 037 
11,538 

75, 189 

70,882 
21,115 
36.412 
46,  533 
114,917 

32,668 
20,286 
19,037 
4,797 
5,248 
7,873 
17,058 

1,691 
8,668 
186 
9,586 
4,450 
7,697 
5,184 
8,727 
2,930 

8,829 
11,347 
6,108 
8,367 

6,950 
3,415 
9,539 
23,364 

3,451 
4,138 
1,071 
6,448 
1,327 
2,772 
2,922 
405 

12.  720 
12, 852 
19, 144 

1,134 
1,214 
3,808 
1,880 
494 
1,250 

9,  521 

265 

3,097 

1,021 
509 
202 
291 

1,712 

399 
271 

110 
226 
85 
74 
694 

1 
113 

62 
75 
59 
80 

1,836 
1,151 
2,193 
3,348 
217 
1,566 

9,749 
1,747 
9,618 

4,960 
1,215 
1,369 
3,369 
18,727 

4,468 
1,716 
760 
346 
135 
348 
477 

246 

1,867 

1 

1,696 

333 

789 

644 

305 

68 

40 
111 

46 
101 

19 
94 
91 
59 

176 
197 
31 
341 
42 
48 
93 
10 

941 

697 

1,145 

7,206 
6,  695 
13, 413 
10,006 
542 
4,859 

114,662 
7,810 

38,327 
8,477 
25, 124 
32;  702 
80, 845 

22, 830 
10, 916 
5,569 
2,937 
4,027 
5,368 
10,408 

1,245 
4,073 

175 
4,160 
1,134 
1,613 
1,008 
1,700 

337 

2,046 
1,383 
1,142 
1,331 

2,001 
1,009 
3,741 
2,973 

2,453 
2,049 

747 
4,057 

438 
1,778 

970 

197 

7,673 
3,624 
12, 189 

4,999 
1,348 
8,446 
2,904 
351 
2,257 

13,411 
1,368 

23,842 
9,921 
7,317 
8,296 
7,791 

2,508 
3,629 
10,  708 
481 
312 
1,275 
4,784 

172 
2,323 
10 
3,223 
2,546 
4,978 
3,389 
6,224 
2,380 

6,421 
9,424 
4,608 
6,571 

4,627 
2,201 
5,104 
18,  718 

560 
1,579 

167 
1,605 

507 

669 
1,706 

133 

3,402 

7,771 
3,832 

446 

267 

630 

589 

47 

73 

1,347 

23 

534 

324 
131 

1,385 
429 

1,930 

483 
447 
135 

23 
119 

38 
141 

279 

Middle  Atlantic: 

4,347 

325 

2,408 

862 

East  North  Central: 

Ohio       .- 

1,015 

1,446 

3,912 

West  North  Central: 

Minnesota 

1,980 

Iowa ... 

3,307 

Mfeseiirl 

1,755 

North  Dakota 

784 

South  Dakota 

570 

770 

554 

South  Atlantic: 

Delaware 

27 

9 

283 

District  of  Columbia .. 

25 
272 
44 
4 
14 
46 

20 
2 

4 

3 

1 
37 
19 

13 
46 
21 
114 

482 

32 
1 

133 

North  Carolina      ... 

272 

South  Carolina 

139 

Georgia 

1 

483 

Florida.. 

99 

East  South  Central: 

Kentucky 

302 

Tennessee 

1 
2 

426 

Alaba  ma 

306 

Mississippi 

363 

■it h  Central: „ 

1 
2 
3 

7 

54 
48 
14 
30 

Arkansas . 

299 

Louisiana 

108 

Oklahoma 

Texas 

Mountain: 

Montana 

195 

Idaho 

Wyoming 

Colorado 

219 

u 

401 

Mexico 

340 

Arizona 

109 

168 

Utah 

1 63 

.da 

21 

404 
323 

595 

44 

Pacific: 

Washington 

69 
135 
36 

231 

i 

302 

California 

1,347 

Including  animaU  repor ted  as  purebred,  but  with  breed  nol  specified. 
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Table  3. 


tvrly  production  of  milk  and  bultcrfat  of  the  cows  of  different 
</.s  that  have  official  i/xirly  records 


Breed 

Number 

°fa?d'S     Towhtfdato 

heifers 

Milk 

Bultcrfat 

Quantity 

Test 





Belted 

6, 368     Jan.      1, 1925 
47<;     Jan.      1, 1926 
M     Jan.      1,1936 
20,931     Jan.      1,1926 
23, 622  !  Jan.      1, 1926 
22,355     Jan.      1,1925 

Pounds 
10,  256 
J2;534 

10, 141 
9,615 

15, 697 
8,287 

Pou nds 
407.  48 
501.60 
384.64 
480. 10 
532.44 
444.  37 

Per  cent 
3.97 
4.00 
3.80 



4.99 

3.39 
5.36 

WHAT  IS  A  DAIRY  BREED? 

The  term  "dairy  breed"  has  been  accepted  by  stockmen  and 
!LT;itors  as  referring  to  the  breeds  of  cattle  that  are  especially 
well  fitted  for -the  production  of  milk  and  butterfat.  Such  breeds 
represent  the  efforts  made  by  breeders  of  many  generations  toward 
improving  the  milking  capacity  of  certain  classes  of  cows.  Because 
of  this  fact  the  inherent  tendency  of  purebred  dairy  cattle  to  produce 
milk  is  greater  than  that  of  a  native  or  unimproved  cow.  This 
inherent  capacity  is  transmitted  to  the  offspring.  As  a  result,  the 
mating  of  a  purebred  dairy  animal  with  a  native  or  scrub  produces  a 
grade  animal  which  is  superior  to  the  scrub  in  production  and  in 
other  dairy  characteristics, 

A   purebred  dairy  animal  is  one  that  meets  the  requirements  for 

registration  laid  down  by  the  association  for  that  breed  in  the  United 

V  grade  is  the  offspring  resulting  from  mating  a  purebred 

with  a  scrub,  or  from  mating  animals  not  purebred  but  having  close 

purebred    ancestors.     The  offspring  of  a  purebred  and  a  grade  is 

also  a  grade,   and   through  progressive  improvement  such  animals 

te   high   grade.     The  names  of  the   breeds   (Ayrshire,   Brown 

Swiss,  etc.)  may  refer  to  either  purebreds  or  grades;  but  to  prevent 

aderstanding  it   is  desirable  to  precede  the  breed  name  with 

oid  "purebred"  or  "grade." 

In  addition  to  the  breeds  of  dairy  cattle  mentioned,  certain  other 

having  good   milking  qualities  are  kept  for  dairy  purposes. 

Such    cattle,    which    are   often    referred    to    as   dual-purpose   animals 

because  of  their  ability  to  produce  satisfactory  carcasses  as  well  as  a 

good  milk  flow,  include  the  Shorthorn,  Ked  Polled,  and  Devon.     The 

qualities  of  these  are  discussed  in  Farmers'  Bulletin  612,  "Breeds  of 

tie:" 

REGISTRATION 

A  purebred  dairy  animal  i-  one  w  hose  sire  and  dam  are  eligible  to 
orded  by  name  and  number  in  a  register  of  the  breed,  commonly 
called  the  herdbook.  An  animal  thus  qualified  may  itself  be  re- 
corded in  the  same  herd  register,  provided  the  sire  and  dam  are 
■  red.  and  provided  it  also  qualifies  with  regard  to  color.  Addi- 
tional rule-  and  requirements  for  registration  are  laid  down  by  the 
various  breed  organizations.  Copies  of  these  rules  may  be  obtained 
by  writing  to  the  a— ociation  concerned,  a-  listed  on  page  30  of  this 
bulletin. 
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In  addition  to  the  herd  register,  there  is  for  each  breed  another 
ber  in  which  arc  entered  the  names  of  purebred  cows  that  have 
completed  records  meeting  specified  requirements  of  milk  and  butter- 
fat  production  under  definite  regulations.  Bulls  that  have  a  certain 
number  of  tested  daughters  are  also  recorded  in  this  register.  This 
record  of  tested  cows  and  proved  bulls  is  called  by  various  names — 
meed  Registry  for  the  Ayrshires  and  Dutch  Belted,  Register 
of  Production  for  the  Brown  Swiss,  Advanced  Register  for  the 
Guernseys  and  Holsteins,  and  Register  of  Merit  for  the  Jerseys. 

The  requirements  for  admission  to  this  special  register  of  produc- 
tion and  the  rules  under  which  the  records  are  made  vary  somewhat 
with  different  breeds.  Detailed  information  on  this  point  may  be 
obtained  from  the  breed  associations  concerned. 

WHICH  BREED  TO  SELECT 

Sometimes  too  much  emphasis  is  given  to  the  question  which  breed 
to  choose,  and  too  little  to  the  matter  of  getting  good  individuals — 
that  is,  those  that  are  well  bred  and  high  producers.  There  are  three 
points,  however,  that  should  be  considered  in  deciding  which  breed 
to  select.  These  are:  (1)  The  breed  that  predominates  in  the  locality 
where  the  new  herd  is  to  be  located,  (2)  personal  preference,  and  (3) 
market  requirements  for  the  product. 

THE    BREED    THAT    PREDOMINATES 

A  dairyman  just  starting  with  purebreds  may  feel  that  since  all 
his  neighbors  have  one  breed  of  cattle,  he  should  get  another  breed 
so  as  to  have  a  monopoly  in  the  business  of  selling  breeding  stock. 
There  is  no  question  about  the  monopoly,  but  there  would  probably 
be  no  business  to  monopolize.  It  is  difficult  for  an  isolated  small 
breeder  to  dispose  of  his  surplus  stock  to  advantage,  while  if  there  are 
many  breeders  with  the  same  breed  buyers  are  attracted  to  the  locality 
because  of  the  better  chance  to  get  the  desired  animals  from  one  or 
more  of  the  several  breeders. 

There  are  other  advantages  to  a  dairyman  in  having  the  same  breed 
as  his  neighbor,  such  as  the  possibility  of  exchanging  bulls,  and  of 
owning  good  purebred  bulls  cooperatively.  These  advantages  are 
obtained  by  those  having  grade  herds  as  well  as  by  those  with  pure- 
breds. Then  there  is  also  the  opportunity  for  taking  advantage  of 
special  breed  sales  of  surplus  stock,  and,  lastly,  the  advantage  of 
bringing  the  community  together  in  other  endeavors  which  usually 
result  where  there  is  but  one  breed. 

PERSONAL    PREFERENCE 

In  a  district  where  no  breed  is  established,  or  in  sections  where  all 
the  different  breeds  are  about  equally  represented,  the  prospective 
breeder  must  be  guided  largely  by  his  personal  preference.  A  person 
usually  takes  a  liking  to  one  breed,  for  reasons  not  easily  explainable. 
Naturally  he  would  take  more  interest  in  caring  for  animals  of  that 
breed  than  for  those  of  a  breed  that  he  does  not  like  so  well. 

Personal  preference,  however,  must  not  overshadow  the  matter  of 
quality  of  individual  animals.  If  high-producing  individuals  of  the 
breed  not  so  well  liked  are  available  at  reasonable  cost,  and  individuals 
of  the  same  quality  of  the  breed  well  liked  are  not  available  except 
at  a  much  higher  cost,  it  may  be  wiser  to  select  the  former,  for  usually 
a  dairyman  soon  begins  to  like  a  breed  with  which  he  is  doing  well. 
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MARKET    REQUIREMENTS    FOR    PRODUCT 

Market  requirements  for  the  product  should  not  be  overemphasized 
in  aelecting  t he  breed.  For  a  time  a  dairyman  may  sell  his  product 
in  a  market  where  low-testing  milk  has  the  advantage,  while  later  the 
conditions  may  be  changed,  and  a  high-testing  milk  will  sell  to  better 
Advantage.  Obviously,  a  breeder  can  not  shift  from  one  breed  to 
another  to  meet  the  fluctuations  in  market  demands. 

When  Belling  to  1  city  milk  plant,  however,  the  price  paid  for  the 
extra  fat  over  the  basic  test,  or  deducted  from  the  standard  price  when 


1.  POLL 

2.  JAW 

3.  DEWLAP 
4.   BRISKET 

5.  WITHERS 

6.  SHOULDER 


10.  KNEE 

11.  SHANK 

12.  DEW  CLAW 

13.  CROP 

14.  CHINE 

15.  LOIN 


7.  POINT  OF  SHOULDER   16.    FLANK 

8.  POINT  OF  ELBOW        17.    MILK  WELL 

9.  FOREARM  18.  MILK  VEIN 


19.  UDDER 

20.  TEAT 

21.  HIP   POINT 

22.  RUMP 

23.  PIN   BONE 

24.  THURL 

25.  STIFLE 

26.  HOCK 

27.  SWITCH 


F11..  1.    Diagram  of  oow  showing  names  and  locatloool  : 

the  milk  ba  below  basic  best,  may  well  be  considered  in  selecting  the 
breed.  The  point  here  is  that  sometimes  in  some  whole-milk  markets 
the  differentia]  may  favor  high-testing  milk,  ami  at  other  times  or  in 
other  m:  may  favor  low-testing  milk. 

In  summing  up   the  matter  of  which  breed  to  select  this  point 

should   he  kept    in   mind      there  are  good  cow-  and   poor  cows  in   all 

breeds,  and,  other  thinge  being;  equal,  the  breeder  <>r  dairyman  who 
iodindiyidui  in  with  will  have  a  good  chance  for  success, 

no  matter  whut  bleed  he 
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THE  SCORE  CARD 

Each  breed  association  has  a  scale  of  points,  or  score  card,  for  bulls 
and  cows  of  t hat  breed.  The  card  gives  definite  values  for  the  various 
characteristics  of  conformation,  and  emphasizes  points  requiring  spe- 
cial attention  from  breeders.  The  purpose  of  the  score  card  is  to  teach 
beginners  the  art  of  judging,  and  also  to  encourage  the  formation  of 
what  is  considered  by  breeders,  through  their  associations,  as  the 
ideal  type.  It  tends  to  make  the  breed  uniform  in  appearance.  The 
scale  of  points  for  a  cow  is  given  in  this  bulletin  with  the  description 
of  each  breed. 

In  order  to  make  the  score  cards  more  useful  a  diagram  is  given  in 
Figure  1,  which  names  and  locates  the  various  parts  referred  to  on 
the  score  cards. 

AYRSHIRE 
ORIGIN    AND    HISTORY 

The  Ayrshire  breed  originated  in  southwestern  Scotland,  in  the 
county  of  Ayr,  in  the  latter  part  of  the  eighteenth  century.  Doubt- 
less  cattle  from  several  neighboring  countries  were  used  in  the  forma- 
tion of  the  breed,  though  there  is  no  record  of  direct  foreign  importa- 
to  the  county  of  Ayr  at  that  time.  While  this  foreign  blood 
probably  had  a  good  effect  on  the  ultimate  value  of  the  breed,  the  sub- 
stantial and  efficient  development  of  the  breed  seems  to  have  come 
about  mostly  through  subsequent  judicious  selection  and  mating. 

IMPORTATION    AND    DISTRIBUTION 

The  first  importations  into  the  United  States  occurred  in  1822. 
Since  then  Ayrshires  have  been  imported  almost  every  year,  either 
from  Scotland  or  Canada.  As  indicated  by  Tables  1  and  2,  there  are 
about  30,000  registered  Ayrshires  in  the  United  States  and  about 
400,000  grades  carrying  more  or  less  Ayrshire  blood.  These  cattle  are 
found  scattered  through  46  of  the  48  States  of  the  Union,  though  by 
far  the  largest  numbers  are  to  be  found  in  the  Northeastern  States. 

GENERAL    CHARACTERISTICS 

The  Ayrshire  has  a  well-built,  stocky  body,  not  heavily  covered 
with  flesh,  but  giving  the  appearance  of  great  vigor  and  vitality. 
The  calves  weigh  from  60  to  80  pounds  at  birth.  The  weight  of 
mature  bulls  varies  from  1,500  to  2,000  pounds,  with  an  average  of 
about  1,650  pounds,  while  mature  cows  range  in  weight  from  850 
250  pounds,  and  average  about  1,050  pounds. 

The  color  varies  from  almost  pure  white  to  nearly  all  cherry  red  or 
brown,  with  any  combination  of  these  colors.  Usually  the  tail  is 
white.  The  horns  are  large,  and  turn  gracefully  outward,  then  for- 
ward and  back,  giving  a  distinctive  appearance  to  the  head. 

Ayrshire  cows  are  noted  for  their  symmetrical  udders,  which  extend 
well  forward  and  back,  with  no  tendency  to  be  pendent.  The  quar- 
are  generally  even,  the  teats  medium  in  size  and  well  placed. 


Dairy  Cattle  Breeds 


Pio. 2.— Ayrshire  ball,  Stratbglaaa  Roamer  28189.    Grand  champion,  National  Dairy  Show.  1925 


Un  tjuil.    Mrtu  han    I'rt'i    l';ui    12971.      Fifty-M-Mii  of    his    daughters    arc    in    tin: 
A-l.  iry 

103981°— 26J j 
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Fig.  4.— Ayrshire  cow,  Lily  of  Willowmoor  22269.    Champion  butterfat  producer  of  the  breed 


-Ayrshire  cow,  Oarclaugh  May  Mischief  27944.    Champion  milk  producer  of  the  breed 


Dairy  Cattle  Breeds  9 

Scale  of  points  for  Ay  rah  ire  cow 

Head 10 

Forehead,  broad  and  clearly  defined -_  _  1 

Horns,  wide  set  on  and  inclining  upward 1 

Face,  of  medium  length,  slightly  dished;  clean  cut,  showing  veins..  2 

Muzzle,  broad  and  strong  without  coarseness,  nostrils  large 1 

Jaws,  wide  at  the  base  and  strong 1 

5,  full  and  bright  with  placid  expression 3 

.  of  medium  size  and  fine,  carried  alert 1 

Neck,  fine  throughout,  throat  clean,  neatly  joined  to  head  and  shoul- 
ders, of  good  length,  moderately  thin,  nearly  free  from  loose  skin, 

.■it  in  bearing 3 

quarters 10 

Shoulders,  light,  good  distance  through  from  point  to  point  but 

sharp  at  withers,  smoothly  blending  into  body 2 

*,  low,  deep  and  full  between  back  and  forelegs 6 

Brisket ,  light 1 

and  feet,  legs  straight  and  short,  well  apart,  shanks  fine  and 

ooth,  joints  firm,  feet  of  medium  size,  round,  solid  and  deep.-  1 

Body 13 

Hack,  short  and  straight,  chine  lean,  sharp  and  open  jointed 4 

Loin,  broad,  strong,  and  level 2 

Ribs,  long,  broad,  wide  apart,  and  well  sprung 3 

Abdomen,   capacious,  deep,  firmly  held  up  with  strong  muscular 

vefopment ;> 

Flank,  thin  and  arching 1 

Hind  quarters .  11 

Rump,   wide,  level,  long  from  hooks  to  pin  bones,  a  reasonable 

pelvic  arch  allowed 3 

Hooks,  wide  apart  and  not  projecting  above  back  nor  unduly  over- 
laid with  fat 2 

Pin  bones,  high,  wide  apart 1 

Thighs,  thin,  long,  and  wide  apart 2 

tine,  long,  and  set  on  level  with  back 1 

Legs  and  feet,  legs  strong,  short,  straight,  when  viewed  from  be- 
hind and   Bel    well  apart;    shanks  fine  and  smooth,  joints  firm, 

feet  medium  size,  round,  solid,  and  deep 2 

r,  long,  wide,  deep  but  not  pendulous  nor  fleshy;  firmly  attached 
the  body,  extending  well  up  behind  and  far  forward;  quarters 
i;    sole  nearly  level  and  not   indented  between  teats,  udder  veins 

well  developed  and  plainly  visible 22 

iilv  placed,  distance  aparl  from  side  to  side  equal  to  half 
the  breadth  of  udder,  from  back  to  front  equal  to  one-third  the 
length]    length  2'_,  to  3H  niches,  thickness  in  keeping  with  length, 

pendicularlv  and  not  tapering 8 

Mammary   v. in.   large,  long,  tortuous,  branching,  and  entering  large 

5 

tcheon,  distinctl)    defined,  spreading  over  thighs,  and  extending 

I  upward 2 

Color,   red  of  any  shade,   brown,   or  these  with   white;    mahogany   and 

white,  <»r  w  I  color  distinctly  defined.     (Brindle  markings 

allowed  but  . 2 

ering 6 

Skin,  medium  thickness,  mellow,  and  elastic. 

■   and  fine 2 

lily,  of  rich  blown  or  yellow  color  1 

character,  temperament  inclined 

111  docile  4 

.  .'it.  at  maturity  Dot  lew  than  1,000  pounds __ 4 

bal  100 
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PRODUCTION 

Ayrshire  milk  contains  a  percentage  of  butterfat  that  is  about  the 
average  of  all  the  dairy  breeds.  The  6,368  cows  and  heifers  that 
completed  official  records  up  to  January  1,  1925,  produced  an  average 
of  10,256  pounds  of  milk  per  cow,  containing  407.48  pounds  of  but- 
terfat, or  3.97  per  cent  butterfat. 

The  10  highest  producers  of  butterfat  and  milk  among  the  Ayr- 
shires  are  listed  below : 

Ten  highest  Ayrshire  yearly  butterfat  and  milk  production  records  in  the   United 

States 


Butterfat  production 

Milk  production 

Cow 

Butter- 
fat 

'      Cow 

Milk 

Lilv  of  Willowmoor  22269 ... 

Pounds 
955.  56 
917.60 
894. 91 
088.  33 
876. 13 
866.  21 
859.  65 
858.  77 
856.  41 
840.65 

Garclaugh  May  Mischief  27944 

Pounds 
25,329 

Auchenbrain  Brown  Kate  4th  27943 

Garclaugh  May  Mischief  27944 

Mistress  Thistle  of  South  Farm  49818... 

Auchenbrain  Brown  Kate  4th  27943 

Lily  of  Willowmoor  22269 

23,029 
23, 022 

Auchenbrain  Yellow  Kate  3d  36910.. 

22,  596 

Agawarn  Bess  Howie  43781. . 

Garclaugh  Spottie  27950 

22,  589 

Harperland  Spicv  Lass  40652 

Nancy  Whitehall  47810 1. 

22,  075 

Jean  Armour  3d  32219. 

Jean  Armour  3d  32219 .  . 

21, 938 

Nancy  Whitehall  47810 

Bloomer's  Queen  39119 

21.820 

Bloomer's  Queen  39119 

Willowmoor  May  Mischief  2d  A  34173... 
Auchenbrain  Yellow  Kate  3d  36910 

21, 161 

Victor's  Beauty  Rose  44021 

21, 123 

BULLS 


The  10  Ayrshire  sires  having  the  largest  number  of  daughters  with 
official  yearly  records,  up  to  January  1,  1926,  are  listed  below. 

Ten   Ayrshire   sires   having   the   largest   number   of    Advanced-Registry    daughters 


Sire 

Number 
of  daugh- 
ters 

Sire 

Number 
of  daugh- 
ters 

Beuchan  Peter  Pan  12971 

57 
55 
47 
43 
38 

Nox'emall  7312 

35 

Finlayston  8882...  

White  Cloud  of  Hickory  Island  10377 

Netherton  Statesman  11643 .* 

32 

Baron's  Best  Bargenoch  12858 

31 

Earl's  Choice  of  Spring  Hill  8289 

Kate's  Good  Gift  15426 

30 

Kate's  Champion  of  Penhurst  18782... 

27 

BROWN  SWISS 
ORIGIN    AND    HISTORY 


The  original  home  of  the  Brown  Swiss  breed  is  in  Switzerland, 
where  it  has  been  developed  during  many  centuries.  It  is  probably 
one  of  the  oldest  breeds  in  existence,  and  it  is  thought  that  no  outside 
blood  has  been  introduced  since  records  began. 


IMPORTATION    AND    DISTRIBUTION 


The  first  importation  of  Brown  Swiss  into  the  United  States  was 
made  in  Massachusetts  in  1869  and  another  in  1882.  A  number  of 
importations  have  been  made  since,  but  only  in  small  numbers. 
After  1906  there  were  only  a  few  importations  because  of  regulations 
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duo  to  the  prevalence  of  the  foot-and-mouth  disease  in  Europe.  As 
shown  in  Tables  1  and  2,  there  are  in  t ho  United  States  about  8,000 
registered  animals,  ami  about  162,000  grades  carrying  more  or  less 
Brown  Swiss  blood.  These  are  to  be  found  scattered  in  37  States, 
the  largest  numbers  being  in  Wisconsin,  Illinois,  New  York,  Minne- 
sota, Michigan,  Iowa,  Pennsylvania,  and  Ohio.  Of  late  years  the 
breed  has  made  notable'  increase  in  popularity. 

GENERAL    CHARACTERISTICS 

The  large  frame  of  the  Brown  Swiss  cattle  indicates  that  they  have 
been  developed  for  sen  ice  as  draft  animals  as  well  as  for  milk.  They 
are  substantial  in  appearance,  well  proportioned,  with  the  body  well 
covered  with  flesh.     The  calves  weigh  from  65  to  90  pounds  at  birth. 


IJrown  Swis*  bull,  Beub 


Twenty-three  of  his  daughters  an-  in  tne  Advanced 

.  iry 


The  heifers  are  slow  in  maturing.  When  full  grown  the  cows  weigh 
from  l.Kio  to  1,600  pounds,  averaging  about  1,250  pounds;  and  the 
bulls  range  in  weight  from  1,500  to  2,200  pounds,  averaging  about 
i  760  pounds. 

color  of  the  Brown  Swiss  varies  from  dark  to  light  brown,  and 

the  vear  approaches  gray.    There  i<  usually  a  light, 
-nip.  along  tne  back.     White  splashes  near  the  udder  are 

found  on  some  nnimaU.  hut  white  Bplashes  00  the  >ides  of  the  body 
the  back  are  objectionable.  The  hair  between  the  horns  is 
USUallv  ;i  lighter  shade  than  the  body.  The  nose,  switch,  tongue,  and 
horn  UDf  arc  always  black,  and  there  is  usually  a  light  or  mealy  ring 
around  the  muzzle. 
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Fig.  7.— Brown  Swiss  bull,  Ursula  Stasis  10719.    Grand  champion,  National  Dairy  Show,  192". 


Fig.  8.— Brown  Swiss  tow,  Hawthorn  Dairy  Maid  tj7.>i.     Une  ol  the  hi^h  producers  of  the  breed 


Dairy  Cattle  Breeds 
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r  i',    9.~-Brown  Bn  ifli  cow,  Believe  4245.    World's  champion  of  ber  breed  In  production  of  milk 
ttU  of  points  for  Brown  Surisa  cow  or  heifer 

Head,  medium  size  and  rather  long 2 

1,  narrow  between  horns  and  wide  between  eyes 2 

large,  fringed  inside  with  light-colored  hair,  skin  inside  of  car  a  deep 

lor 2 

» h  surrounded  by  mealy  colored 

band,  tongue  blaek 2 

iU}  and  bright _  2 

short,  regularly  set  with  black   tips    2 

Neck,  straight,  t  hr  neatly  joined  to  hei  1,  shoulders  of  good  length, 

the  withers.. 4 

'  full  between  and  back  of  forelegs 0 

B  i  of  tail  and  broad  across  the  loin 6 

EUbs,  long  and  broad,  wide  apart  and  well  sprun«:,  with  thin,  arching  flanki 

Abdomen,  large  and  deep. ._ 5 

Hips  wide  apart,  rump  long  and  broad .-. _ 4 

Thigh-  I    thin 4 

I  ._ 2 

er.  well  set  on,  with  good  switch  - 2 

of  medium  thickness,  mellow  and  elastic  :j 

from  d.-irk  to  Ught  bro*  rayj 

■    objectionable,   light   stripe  along   h.x 
bjectionable.     Hairbetw  ally 

light'  _ ._         4 

idder,  wide,  deep,  well  rounded  bul  not  pendulou    nor  fleshy,  extending 

far  f _ 12 

pendulo  i  i  (tending  well  up 

behind  _.. 12 

rather  lar  art  and   hanging  straight 8 
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Milk  veins  large,  long,  tortuous,  elastic,  and  entering  good  wells 6 

Deposit ion ,   quiet 2 

Size,  evidence  (if  constitution,  and  stamina 5 

Total J 100 

PRODUCTION 

The  Brown  Swiss  produces  milk  of  average  quality  compared 
with  the  other  breeds  of  dairy  cattle.  The  476  cows  and  heifers 
that  completed  yearly  records  and  were  admitted  to  the  Register  of 
Production  up  to  January  1,  1926,  have  an  average  yearly  production 
of  12,534  pounds  of  milk  and  501.6  pounds  of  butterfat  per  cow, 
with  an  average  butterfat  test  of  4  per  cent.  The  10  highest  but- 
terfat and  milk  producers  among  the  Brown  Swiss  are  listed  below. 

Ten  highest  Brown  Swiss  yearly  butterfat  and  milk  production  records  in  the  United 

States 


Butterfat  production 

Milk  production 

Cow- 

Butterfat 

Cow 

Milk 

June's  College  Girl  11427 

Pounds 
1, 062.  30 
1,  002.  62 
927.  23 
914.  38 
880.22 
873.  51 
860.  52 
850.89 
850.  77 
804.05 

Believe  4245 -.  

Pounds 
25,848 

Alice  Lee  2d  8777 .-. 

24, 845 

Clothilda  Werder's  Aggie  10691 

22,809 

\liee  Lee  2d  8777 

Hawthorn  Dairy  Maid  6753.-- 

22,  765 

Clothilda  Werder's  Aggie  10691 

Sterling  Pride  of  Lake  View  9530-  -- 

Goldie  Merrillan  12103 

22,  597 

Goldie  Merrillan  12103 

22, 093 

Darling  D.  8845 

Belle  Windsor  of  Tarpleywick  9000 

Hawthorn  Dairy  Maid  2d  8550 

21,211 

Swiss  Valley  Girl  8th  6574 

21,  179 

Swiss  Valley  Girl  8th  6574     -               

20, 812 

Marv  Dysart  6791 

Darling  D.  8845 .- 

20, 275 

BULLS 


The  10  Brown  Swiss  sires  having  the  largest  number  of  daughters 
with  official  yearly  records,  up  to  January  1,  1926,  are  listed  below. 


Ten  Brown  Swiss  sires  having  the  largest  number  of  daughters  in  Register  of  Pro- 
duction 


Sire 

Number 
of  daugh- 
ters 

Sire 

Number 
of  daugh- 
ters 

Reuben  2927 

23 
10 
10 
10 

9 

Vogel's  College  Boy  5638 

8 

Junker  2365 

Casper  C.  1999 

7 

Collier  2075 

Hen  Hanson  2373                       

7 

College  Master  2986 

Sunny  Hill  Bob  6170...             

7 

Tom  Phylis  1769. 

Merney's  Second  Son  3280 

7 

r 

ORl 

)UTCH 
GIN    AN 

BELTED 

t 
D    HISTORY 

The  Dutch  Belted  breed  originated  in  Plolland  about  two  centuries 
ago.  The  breed  gets  its  name  both  from  the  original  home  and  from 
the  distinctive  color  marking.  This  breed  has  probably  been  devel- 
oped from  the  same  cattle  as  the  Holstein-Friesian.  The  early 
records  show  that  the  Dutch  Belted  were  bred  by  the  nobility  of 
Holland,  and  while  the  unusual  color  marking  was  perhaps  the  chief 
basis  of  selection,  the  qualities  of  milk  production  and  dairy  refine- 
ment were  not  lost  sight  of. 
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IMPORTATION    AND    DISTRIBUTION 

The  first  importation  of  Dutch  Belted  cattle  into  the  United  States 
-  made  probably  in  1838.     The  first  importation  of  importance, 
was  made  in  1840  by  P.  T.  Barnum  for  show  purposes. 
ttle  later  were  placed  on  a  farm,  and  this  seems  to  be  the  be- 
ginning of  the  Dutch  Belted  cattle  in  America.     A  number  were  im- 
ported from  that  time  on  until  1885,  and  some  in  1906  and  1907.    Since 
then  no  importations  have  been  made  on  account  of  the  prevalence 
|of  foot-and-mouth  disease  in  Europe.     As  shown  in  Table  1,  there 
air  about  6,000  purebred  Dutch  Belted  cattle  in  the  United  States, 
and  about  1  "»0, 000  grades. 

GENERAL    CHARACTERISTICS 

Dutch  Belted  cattle  have  the  general  dairy  conformation,  which 

includes  fineness  of  bone  and  freedom  from  beefiness.     The  aim  of 

the  breeders  of  these  cattle  is  to  breed  animals  that  have  no  white 

other  than  that  of  the  standard  belt  around  the  body.     This  belt 

begins  back  of  the  shoulder  and  may  extend  to  the  front  of  the  hips 

but   must  not  be  narrower  than  6  inches  at  the  narrowest  point. 

must  be  no  black  spots  in  the  belt  on  females.     The  width  of 

!t  on  each  animal  tends  to  be  uniform  around  the  body.     The 

remainder  of  the  animal  is  coal  black  except  that  females  may  have 

i  exceed  3  inches  of  white  on  hind  feet  above  the  hoof,  and  males 

may  have  not  to  exceed  2%  inches  of  white  on  one  hind  foot  above 

the  hoof. 

Calves  at  birth  range  in  weight  from  60  to  90  pounds.  Well- 
lev(  loped  mature  cows  weigh  from  1,000  to  1,500  pounds,  averaging 
about  1,200  pounds;  and  bulls  from  1,500  to  2,000  pounds,  averaging 
about  1,700  pounds. 

Scale  of  points  for  Dutch  Belted  cow 

Body  color,  black,  with  a  clearly  defined  continuous  white  belt.     The  belt 
be  of  medium  width,  beginning  behind  the  shoulder  and  extending 

•  to  the  hips 8 

iparatively  long  and  somewhat  dishing;  broad  between  the  eyes. 

Poll,  prominent;  muzzle,  fine;  dark  tongue 6 

.  full  and  mild.      Horns  long  compared  with  their  diameter 4 

and  moderately  thin  and  should  harmonize  in  symmetry  with  the 

I  and  shoulders 6 

dera  fine  at  top.  becoming  deep  and  broad  as  they  extend  backward 

lownward,  with  a  low  chest 4 

large  and  deep  with  well-developed  abdomen;  ribs  well  rounded  and 

Ton i  fat 10 

chine  level,  with  full  loin 10 

Bump  high,  long,  and  broad.. 6 

and  deep,  rear  Line  incurving;  tail  long,  slim,  tapering 

to  a  full  switch 8 

[Legs  si i  ■  t< ling  well  apart 3 

Bate  of  convenient   size  and 

apart  Large,  long,  and  croc  ■■•ring  large  orifices 20 

2 

rate  thickness  of  a  rich,  dark,  oryellow  color.      ;* 

1  and  free  from  excessive  fat 4 

'  i  condition  and  api>  tioo 6 

100 
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Fig.  10.— Dutch  Belted  bull,  Keith  934.    An  Advanced-Register  sin 


Fio.  11.— D 
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PRODUCTION 

By  referring  to  Table  3  it  will  be  seen  that  the  Dutch  Belted  cow 
ranks  between  the  Qolstein  and  the  Ayrshire  in  the  percentage  of  but- 
terfat  contained  in  her  milk.  The  Dutch  Belted  cows  and  heifers 
that  finished  yearly  official  records  up  to  January  1,  1926,  show  an 
production  of  10,141  pounds  of  milk  and  384.64  pounds  of 
luttenat,  with  an  average  test  of  3.8  per  cent. 

The   10  highest   producers  of  butterfat  and  milk  among  Dutch 
I  below. 

Wen   highest    Dutch    Belted    yearly    butterfat    and    milk    production    record*  in  the 

United  States 


Butterfat  production 

Milk  production 

Cow 

Butterfat 

Cow 

Milk 



Pounds 
668.07 
633.86 
531.  19 
516. 07 
504.99 
501.09 
484.31 

434.10 

Gem  of  Columbia  2038... 

Pounds 
17,268 



Angelina  2641. 

16,023 

.2172 

FerndeU  1961 

13, 478 

.  2937 

PrisciHa  of  Lakeview  2987 

13,385 
13,296 

Glenbeiilah's  Beauty  2172 



13, 159 
13,065 



Peapack  Anna  1487 

Peapack  Dutchess  1390,  imported 

Orange  Lilly  3126 

Teapack  Dutchess  1390,  Imported 

11, 575 
11,479 

Kunice  1597. 

|]  24'>0 

Fritzi  1832 

11,353 

BULLS 


The  10  Dutch  Belted  sires  having  the  largest  number  of  daughters, 
it li  official  yearly  records,  up  to  January  1,  1926,  are  listed  below. 

itch  Belted  sires  having  two  or  more  daughters  with  Advanced-Register  official 

yearly  records 


1185. 
:h934. 

lay  Lad  494. 
higins  l'rinc-  I26B. 


Moil  ircb  of  Lakeview  1219. 
Bruce  u 
Bamoael  1134. 


GUERNSEY 


Qlenboulah's  Duke  1092. 

Columbia  King  1015. 

Ka  No  No  of  Council  Grove  1184. 


ORIGIN    AND    HISTORY 

The  '■  v  breed  originated  in  the  Channel  [slandsj  Dear  the 

nth  coast  «>i  Prance.  It  is  thought  thai  this  breed  has  been  devel- 
ied  from  ;i  cross  between  the  Large  red  and  brindle  cattle  of  Nor- 
uridv  and  the  small  red  cattle  of  Brittany,  in  France.     The  exact 

gin  \s  unknown,  but  it  was  probably  in  the  Latter  part  of 

eenth  century  or  before. 
All  I  •  in  the  Channel  islands  were  at  one  time  known  as 

After  laws  had  been  enacted  forbidding  the  importation 

oni  the  Continent  or  between  the  islands  of  Guernsey  and 

o  distinct  breeds  came  to  be  recognized.     The  one  on  the 
anas  M  AM.  and   Guernsey    became   known   as  the 

I  and  the  one  on  Jersey  [aland  as  the  Jersey  breed. 
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FiG.l2.-Guernsey  bull,  Yeoman's  King  of  the  May  17053.    He  has  ](B  daughters  in  the  \<iv;<nc< 

Registry 


Fiq.  n.-Guftnsey  bull,  .May  Rote  CJierub  700M.    Grand  champion,  National  Dairy  Show,  l«g 
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iG^I 

JT^    ? 

.  t  Faith  of  Hill  Strut  114354.     Champion  butterfat  producer  of 
t  h  j  breed 


in 

iv 

ini^^^^ 

J'Ljir-^lt 

*     v  ; 

S&*^ 

19587.    Champion  milk  producer  of  the 
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IMPORTATION    AND    DISTRIBUTION 

The  first  cattle  from  the  Channel  Islands  brought  to  America  wore 
called  Alderneys.  They  were  imported  in  the  latter  part  of  the 
eighteenth  century  and  may  have  been  either  Guernsey  or  Jersey 
cattle.  The  first  animals  recorded  in  the  herdbook  of  the  American 
Guernsey  Cattle  Club  were  brought  over  in  1830.  A  few  more  were 
imported  in  the  next  two  decades,  but  not  until  about  1870  were 
extensive  importations  made.  Since  that  time  importations  have 
been  made  nearly  every  year. 

According  to  Tables  1  and  2,  there  are  about  80,000  purebred 
Guernsey  cattle  in  the  United  States,  and  about  1,900,000  grades. 
They  are  to  be  found  in  every  State  of  the  Union,  but  by  far  the; 
largest  numbers  are  found  in  the  North  Atlantic  and  North  Central? 
States. 

GENERAL    CHARACTERISTICS 

In  size  the  Guernseys  are  about  equal  to  the  Ayrshires  and  slightly 
smaller  than  the  Brown  Swiss.  The  calves  weigh  from  55  to  85  pounds 
at  birth,  and  reach  maturity  early.  When  mature  the  cows  weigh 
from  800  to  1,400  pounds,  averaging  about  1,050;  and  the  bulls  from" 
1,200  to  2,200  pounds,  averaging  about  1,600  pounds. 

The  color  of  the  Guernseys  is  fawn  and  white,  with  fawn  pre- 
dominating. A  light  cherry  red  with  white  is  also  found.  Some- 
times white  may  be  entirely  lacking  except  on  the  legs.  The  switch 
is  usually  white  and  the  tongue  light  in  color.  The  horns  are  of 
moderate  size  and  amber  in  color.     The  skin  is  yellow. 

Scale  of  points  for  Guernsey  cow 

Style  and  symmetry,  attractive  individuality  revealing  vigor,  femininity  and 
breed  character;  a  harmonious  blending  and  correlation  of  parts;  an  active 

well-balanced  walk {^ 

Head,  moderately  long,  clean-cut,  showing  femininity  and  breed  character;  a 
lean  face;  wide  mouth  and  broad  muzzle  with  open  nostrils;  strong  jaws; 
full  bright  eyes  with  gentle  expression;  forehead  broad  between  the  eyes 

and  moderately  dishing;  bridge  of  nose  straight 5- 

Horns,  yellow,  small  at  base;  of  medium  length;  inclining  forward;  not  too 

spreading p 1 

Neck,  long  and  thin;  clean  throat,  smoothly  blending  into  shoulders 2 

Withers,  chine  rising  above  shoulder  blades,  with  open  vertebrae 2 

Shoulders,  shoulder  blades  set  smoothly  against  chine  and  chest  wall,  form- 
ing neat  junction  with  the  body » 2t 

Chest,  wide,  and  deep  at  heart  with  least  possible  depression  back  of  the 

shoulders 4 

Back,  appearing  straight  from  withers  to  hips 5 

Loin,  strong,  broad,  and  nearly  level  laterally;  width  carried  forward  to 

junction  with  the  ribs ffc 

Hips,  wide  apart,  approximately  level  with  the  back;  free  from  excess  1  issue.  _        2 
Rump,  long,  continuing  with  level  of  the  back;  approximately  level  between 

hip  bone  and  pin  bones.     Pin  bones  well  apart # 

Thurls,  wide  apart  and  high $ 

Barrel;  deep  and  long  with  well-sprung  ribs.     Individual  ribs:  Long,  flat, 

wide  apart,  and  free  from  excess  1  issue 1CK 

Thighs,  incurving  when  viewed  from  side,  thin  and  wide  apart  when  viewed 

from  rear;  well  cut  up  between  the  thighs 2 

Legs,  flat  flinty  bone,  tendons  clearly  denned;  front  legs  straight;  hind  legs 
nearly  upright  from  hock  to  pastern,  set  wide  apart  and   nearly  straight 

when  viewed  from  behind.      Pastern:  Strong  and  springy _*._'_ 2 

Hide,  loose  and  pliable,  and  not  thick,  with  oily  feelings;  hair,  fine  and  silky.-       3 
Tail,  long,  tapering  with  neat,  strong,  level  attachment,  neatly  set  between 
pin  bones;  fine  bone  and  hair;  nicely  balanced  switch 2 
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Udder,  uniformly  fine  in  texture;  free  from  meatiness;  covered  with  pliable 

velvety  skin 3 

Veins  prominent 1 

achment  to  body:  Strong,  long,  and  wide .     4 

aiding  well  forward;  extending  well  up  behind 4 

Sole:  Level  betwo  2 

>;"  even  convenient  size;   cylindrical  in  shape;  well  apart  and 

rely  placed,  plumb 3 

mary  veins,  long,  tortuous,  prominent  and  branching  with  large  numer- 

3 

ig  color  of  product,  indicated  by  the  pigment  secretion  of 

id   which   should  be  a  deep  yellow  inclining  toward  orange  in  color; 

ciallv  discernible  in  the  ear,  at  the  end  of  bone  of  tail,  around  the 

I  nose,  on  the  udder  and  teats,  and  at  the  base  of  horns;  hoofs  and 

horns  amber  colored 20 

Color  markings,  a  shade  of  fawn  with  white  markings 2 

Size,  mature  cows,  about   1,100  pounds  in  milking  condition 2 

Total 100 

PRODUCTION 

Guernsey  milk  has  a  high  per  cent  of  butterfat  and  a  yellow  color. 

The  20,931  cows  and  heifers  that  completed  official  records  up  to 
January  1,  1926,  produced  an  average  per  cow  of  9,615.2  pounds  of 
milk  and  480.1  pounds  of  butterfat,  the  average  fat  test  being  4.99 
per  cent. 

The  10  highest  butterfat  and  milk  producers  among  the  Guernseys 
are  listed  below. 

Ten   highest  Guernsey  yearly  butterfat  and  milk  production  records  in  the   United 

States 


Butterfat  production 

Milk  production 

Cow 

Butterfat 

Cow 

Milk 

testhesia  Faith  of  Hill  Stead  114354 

Pounds 
1,112.50 
1, 103. 28 
l,0«  is 
1, 073.  41 
1,030.00 
1, 019.  25 
1,011.66 
1.01  1    is 

M6.  M 

Muni*'  Cowan  19597 

Pounds 
24,008 

untess  Prue  43785 

Catherine's  Tririe  100396 

21,071 
20,738 
20,710 
20  BQ3 

Gertrude  Claire  99550 

NeFJa  Jay  it  h  38233 

•  W550 

Molly's  Lassie  86472 

i  kiay  of  Maple  HUl  72610 

20,315 
20,298 
20,004 

Tom's  Daisy  54841 

Jimii  l)u  Lut h  Coronet  52816 



»067... 





{water  Hope  j7'.hi> 

19,882 

■  old's  Fannie  22362... 

19, 795 

BULLS 


The   lo  Guernsey  -ires  baying  the  largest  number  of  daughters 
with  official  yearly  records,  up  to  January  1,  1926,  are  listed  below. 

Ten  Guernsey  sires  having  the  largest  number  of  Advanced-Register  daughters 


Bin 

Number 

of 
t.-rs 

Sire 

Number 

daugb> 

ters 

Governor  of  the  Chine  (R.  O.  A.  8.  1297 

114 

71 
70 
56 

«y*i  Sequel  imkm  (imp.) 

53 

is 



Cora's  Oovernor  „f  i 

47 

LanKwaU-r  I).n               ■>•  ,>,C,1. 

45 

Masher's  Bequ*  1  I  1  v.:    hup 

0431 

42 

1 
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HOLSTEIN-FRIESIAN 
ORIGIN    AND    HISTORY 

The  cattle  from  which  our  present  Holstein-Friesian  breed  has 
descended  were  developed  in  northern  Holland,  especially  in  the 
Province  of  Friesland,  and  in  the  neighboring  Provinces  of  northern 
Germany.  The  time  of  their  origin  as  a  recognized  distinct  breed  is 
unknown,  but  it  is  probable  that  they  have  been  selected  for  then] 
dairy  qualities  for  about  2,000  years. 

Before  1885  there  were  two  associations  furthering  the  interests  of, 
this  breed  in  the  United  States.  One  maintained  a  Holstein  herd- 
book,  and  the  other  a  Dutch-Friesian  herdbook.  In  1885  the  two 
associations  were  combined  into  the  Holstein-Friesian  Association  of 
America,  and  from  that  time  on  only  one  herd  register  has  been 
maintained.  This  is  known  as  the  Holstein-Friesian  herdbook. 
While  the  official  name  of  the  breed  is  Holstein-Friesian,  the  single 
word  Holstein  is  more  common  in  ordinary  use. 

IMPORTATION    AND    DISTRIBUTION 

The  first  importations  of  Holsteins  into  the  United  States  were 
made  in  1795,  and  afterwards  a  few  were  brought  in  from  time  to 
time  up  to  1879,  following  which  heavy  importations  were  made  each 
year  until  1887.  Thereafter  only  a  few  were  imported  up  to  1905, 
and  since  then,  because  of  the  prevalence  of  foot-and-mouth  disease 
in  Europe,  very  few  have  been  imported. 

According  to  Tables  1  and  2  there  are  about  528,000  purebred 
Holsteins  in  the  United  States,  and  about  10,500,000  grades.  Hol- 
stein cattle  are  found  throughout  all  the  48  States  of  the  Union, 
though  by  far  the  largest  numbers  are  in  New  York,  Wisconsin, 
Pennsylvania,  Ohio,  Michigan,  and  Illinois,  in  the  order  named. 
These  six  States  contain  more  than  GO  per  cent  of  the  purebred 
Holstein  cattle  in  the  United  States. 

GENERAL    CHARACTERISTICS 

The  Holsteins  are  the  largest  of  the  dairy  breeds.  They  have 
large  frames,  not  heavily  covered  with  flesh.  The  calves  weigh  from 
70  to  105  pounds  at  birth.  The  mature  bulls  weigh  from  1,600  to 
2,200,  and  average  about  1,900  pounds;  and  the  mature  cows  weigh 
from  1,100  to  1,750,  and  average  about  1,250  pounds.  The  color  is 
black  and  white,  with  the  colors  sharply  defined  rather  than  blended. 
They  may  be  nearly  all  white  or  black,  but  no  solid-color  animal 
can  be  registered. 

Scale  of  points  for  JIoUtein-Friesian  cow 

Forehead,  broad  between  the  eyes;  dishing 1 2 

Face,  of  medium  length;  clean  cut;  feminine;  the  bridge  of  the  nose  straight.  lj 

Muzzle,  broad,  with  strong  lips;  nostrils,  large  and  open;  jaws  strong 3 

Ears,  of  medium  size;  of  fine  texture;  well  carried 1 

Eyes,  large;  full;  mild;  bright 2] 

Horns,  small;  tapering  finely  toward  the  tips;  set  moderately  narrow  at  base; 

inclining  forward;  well  curved  inward 11 

Neck,  long;  fine  and  clean  at  junction  with  the  head;  evenly  and  smoothly 

joined  to  shoulder . 3 

Shoulders,  slightly  lower  than  the  hips;  smooth  and  rounding  over  tops; 

moderately  broad  and  full  at  sides 3 
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Crops,  full ;  level  with  the  shoulders 5 

Chine,  straight;  strong;  broadly  developed,  with  open  vertebra1 4 

Loin  and  hips,  broad;  level  or  nearly  Level  between  the  hip  bones;  level  and 
»ng  laterally;  spreading  from  chine  broadly  and  nearly  level;  hip  bones 

fairly  prominent 6 

Rump,  long;  broad  with  roomy  pelvis;  nearly  level  laterally;  full  above  the 

thurls;  carried  out  straight  to  tail  head 6 

Pin  bones,  wide  between;  nearly  level  with  hips 2 

Thurls.  high;  broad  through 2 

and  tail,  strong  at  base  without  coarseness;  the  setting  well  back; 

tail  long,  tapering  finely  to  a  full  switch 2 

!>;  wide;  well  filled  and  smooth  in  the  brisket;  broad  between  the 

inns;  full  in  the  foreflanks 6 

Barrel,  long;  deep;  well  rounded;  strongly  and  trimly  held  up <> 

•  > ;  full * 2 

ide;  deep;  straight  behind;  wide  and  moderately  full  at  the  out- 
sides;  rwist  well  cut  out  and  filled  with  development  of  udder;  escutcheon 

well  defined 2 

nary  veins,  large,  tortuous,  entering  large  orifices  or  double  extension; 
with  additional  developments,  such  as  branches  and  connections  entering 

numerous  orifices 8 

r,  capacious;  flexible;  quarters  even  and  of  uniform  texture,  filling  the 
ice  in  the  rear  below  the  twist,  extending  well  forward;  broad  and  well 

ched * 14 

well  formed;  plumb;  of  convenient  size;  properly  placed 4 

Legs,  medium  length;  clean;  nearly  straight;  wide  apart;  firmly  and  squarely 

inder  the  body;  arms  wide,  strong,  and  tapering I 

and  hide,  hair  healthy  in  appearance;  fine  and  soft;  hide  of  medium 
thickness;  mellow  and  loose 8 

Total 100 

PRODUCTION 

The  Bolsteins  produce  a  larger  quantity  of  milk,  with  a  lower 
hutterfat  content,  than  any  other  dairy  breed.  The  milk  is  not  so 
hiirhlv  colored  as  that  from  the  Guernseys  and  Jerseys. 

The  23,622  official  records  of  Holstein  cows  and  heifers  that  were 
completed  up  to  January  l.  1926,  show  an  average  yearly  production 
if  15,697  pounds  of  milk  and  532.44  pounds  of  butterfat,  the  average 
19  per  cent. 

The  Ki  highest  butterfat  and  milk  producers  among  the  Holsteins 

are  listed  below. 


highest   B  Iterfai  and  mill:  production  records  in  the   I 

Sta 


Hum  rf  n  production 

Milk  production 

Cow 

Batter* 

fat 

Cow 

Milk 

Bollywood    Lilith    1 

1,206.79 

• 

1.  198.00 

1, 14&  54 

1,141.40 
1, 130. 15 



Pounds 

Helm  ViYiiun  Woo                           

Or  Kol  MHH'J 

A.limn.l.ir  Wtetsto 

iholm   Colantha    Pauline 

:o.  102 

Bm  I'ridi- J..h:nii..i  Ru.    :_■     - 

prahani 

M  ii'i 
405406 

33,812 
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Fig.  16.— Holstein  bull,  Sir  Pietertje  Ormsby  Mercedes  44931.     lie  has  65  yearly-record  daughters 
in  the  Advanced  Register 


mil,  Johanna  Rag  Apple  Pabsl  346005.     Grand  champion,  National  Dairy  Sh 
1825 
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Hi.l.-tfin  tow,  .Sfgis  Pfetertje  Prospect  221840.    lias  highest  yearly  milk  record  of  all  tho 
breeds 


19.— De  Kol  Plus  Segis  DUio  2861  Al  the  breeds 

.  cow) 
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The  10  Holstein-Friesian  sires  having  the  largest  number  of 
daughters  with  yearly  records,  up  to  January  1,  1926,  arc  listed 
below. 

Ten  Holstein  sires  with  the  largest  number  of  yearly -record  daughter* 


Sire 

Number 
of  daugh- 
ters 

Sire 

Number 

of  daugh- 
ters 

Sir  Inka  Prillv  Segis  80914... 

71 
67 
67 
65 
65 

Sir  Pietertje  Ormsby  Mercedes  44931 

Woodcrest  Tehee  74219 

Judge  Segis  80912. 

62 

Colantha  Sir  Walker  Korndyke  95460 

King  of  the  Pontiacs  39087 

60 

King  Pontiac  Champion  53418 

52 

.Matador  Segis  Walker  148839 

Ormsby  Korndyke  Lad  102400 

51 

JERSEY 
ORIGIN    AND    HISTORY 

The  Jersey  breed  originated  in  the  Island  of  Jersey,  one  of  the 
group  of  Channel  Islands,  between  England  and  France.  In  1789  a 
law  was  passed  prohibiting  the  importation  of  cattle  into  Jersey 
Island  except  for  immediate  slaughter.  Shortly  afterwards  the 
cattle  on  that  island  became  known  by  the  name  of  Jersey  instead 
of  Alderney.     No  outside  blood  has  been  introduced  since  that  time. 

IMPORTATION    AND    DISTRIBUTION 

The  first  importation  of  Jerseys  into  the  United  States  was  made 
in  1850.  A  few  more  were  brought  over  about  20  years  later,  and 
from  1870  to  1890  there  were  numerous  importations.  Since  1890 
many  Jerseys  have  been  imported  every  year. 

The  Jerseys  are  more  evenly  distributed  in  the  United  States  than 
any  other  breed.  There  were  about  232,000  purebred  and  about 
9,300,000  grade  Jerseys  in  this  country  in  1920,  well  scattered 
throughout  all  the  48  States. 

GENERAL    CHARACTERISTICS 

The  Jersey  is  the  smallest  of  the  breeds  discussed  in  this  bulletin. 
The  calves  weigh  from  40  to  75  pounds  at  birth.  The  heifers  develop 
rapidly  and  mature  sufficiently  to  drop  the  first  calf  at  24  months  of 
age.  The  mature  cows  weigh  from  700  to  1,200  pounds,  averaging 
about  900  pounds,  and  the  bulls  weigh  from  1,200  to  1,800,  averaging 
about  1,500  pounds. 

The  color  of  Jerseys  is  usually  some  shade  of  fawn  or  cream  color, 
though  different  shades  of  mouse  color,  gray,  and  brown  are  common, 
and  some  individuals  approach  black.  They  may  be  solid  color  of 
any  of  these  shades,  or  spotted  with  white.  The  muzzles  and 
tongues  are  usually  black  or  lead  colored,  but  light-colored  tongues 
are  not  uncommon,  and  around  the  muzzle  is  a  white  or  mealy  ring. 
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Fig.  22.— Jersey  cow,  Madeline  of  Hillside  389336.    Champion  milk  producer  of  the  br 


FlO.  23.— Jersey  cow,  Darling's  Jolly  Lassie  43oiM«.     Champion  butterfat  producer  of  the  hived 
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Scale  of  points  for  Jersey  cow 

DAIRY    TEMPERAMENT    AND    CONSTITUTION 

L  7: 

A.  Medium  size,  loan;  face  dished;  broad  between  eyes;  horns  medium  . 

size,  incurving 3 

B.  Eves  full  and  placid;  ears  medium  size,  fine,  carried  alert;  muzzle 

broad,  with  wide-open  nostrils  and  muscular  lips;  jaw  strong 4 

Thin,  rather  long,  with  clean  throat,  neatly  joined  to  head  and  shoulders.       4 

A.  Shoulders  light,  good  distance  through  from  point  to  point,  but  thin 

at  withers;  chest  deep  and  full  between  and  just  back  of  forelegs. .        5 

B.  Ribs  amply  sprung  and  wide  apart,  giving  wedge  shape,  with  deep, 

large  abdomen,  firmly  held  up,  with  strong,  muscular  development.      10 

C.  Back  straight   and   strong,   with  prominent  spinal  processes;  loins 

broad  and  strong 5 

I).  Rump  long  to  tail  setting,  and  level  from  hip  bones  to  rump  bones. _  6 

E.  Hip  bones  high  and  wide  apart 3 

F.  Thighs  flat  and  wide  apart,  giving  ample  room  for  udder 3 

G.  Legs  proportionate  to  size  and  of  fine  quality,  well  apart,  with  good 

I ,  and  not  to  weave  or  cross  in  walking 2 

II .  Hide  loose  and  mellow . 2 

I.    Tail  thin,  long,  with  good  switch,  not  coarse  at  setting  on 1 

MAMMARY    DEVELOPMENT 

r,  26: 

A.    Large  size,  flexible,  and  not  fleshy 6 

Broad,  level  or  spherical,  not  deeply  cut  between  teats 4 

C.  Fore  udder  full  and  well  rounded,  running  well  forward  of  front  teats.  10 

D.  Rear  udder  well  rounded,  and  well  out  and  up  behind 6 

Of  good  and  uniform  length  and  size,  regularly  and  squarely  placed 8 

Milk  veins,  4: 

Large,  long,  tortuous  and  elastic,  entering  large  and  numerous  orifices.  _       4 

Si/c,    \: 

Mature  cows,  800  to  1,000  pounds 4 

General  appearance,  10: 

■n  metrical  balancing  of  all  the  parts,  and  a  proportion  of  parts  to  one 
another,  depending  on  size  of  animal,  with  the  general  appearance  of 
a  high-class  animal,  with  capacity  for  feed  and  productiveness  at  pail..      10 

Total  score 100 

PRODUCTION 

Jersey  milk  is  yellow  and  rich  in  butterfat.  The  22,355  cows  and 
heifers  that  had  Keiri-ter-of-Merit  records  up  to  January  1,  1925, 
ed  8,287  pounds  <>!'  milk  and  444.37  pounds  of  butterfat  a 
year,  with  an  a\  >6  per  cent . 

The   10  highest   butterfat   and  milk  producers  among  the  Jerseys 

arc  lifted  bej 
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Ten  highest  Jersey  yearly  butterfat  and  milk  production  records  in  the  United  States 


Buttorfat  production 

Milk  production 

Cow 

Butterfat 

Cow- 

Milk 

Darling's  Jolly  Lassie  435948 

Pou nds 
1,141.28 
1,130.09 
1, 109.  99 
1, 048.  07 
1, 047.  28 
1, 044.  05 
1, 040. 08 
1, 039.  29 
1, 038.  70 
1, 032.  97 

Madeline  of  Hillside  389336 

Pounds 

G  roll's  Constance  3<S7292 

Fauvic's  Star  313018 

20  lil6 

Prince's  Emma  of  H.  S.  F.  359390.. I...  . 

Abigail  of  Hillside  457241 

, 

Lad's  Iota  350672 

Passport  219742 

Fauvic  Ruth  385463     .     

Lad's  Likeness  338246 

Madeline  of  Hillside  389336 

Eminent's  Jimp's  Owl  297471  .. 

Plain  Mary  268206  .•  

St.  Mawes  Blossom  Rosaire  355800 

Miss  Inez  377204.    

11 

Vive  La  France  319616.     

Lady's  Silken  Glow  313311 

Raleigh's  Sybil  372752 . 

St.  Mawes  Lad's  Lady  451568 

Eminent's  Bess  209719...    

BULLS 


The  10  Jersey  sires  having  the  largest  number  of  daughters  with 
official  yearly  records,  up  to  January  1,  1925,  are  listed  below. 

Ten  Jersey  sires  with  largest  number  of  daughters  in  Register  of  Merit 


Sire 


Pogis  99th  of  Hood  Farm  94502 

Imported  Oxford  You'll  Do  111860 
Royal  Majesty  of  St.  Cloud  89541. 

Hood  Farm  Pogis  9th  55552 

Hood  Farm  Toronto  60326 


Number 
of  daugh- 
ters 


111 
83 

82 

70 

74 


Sire 


Sophie  19th's  Tormentor  113302 

Dairylike  Majesty  198188. 

Imported  Golden  Fern's  Noble  145762 

Irene's  King  Pogis  73182 

Sayda's  Heir  3d  74817 


Number 
of  daugh- 
ters 


BREED  ASSOCIATIONS 

The  various  breed  associations  and  clubs  maintain  offices  and 
forces  whose  duty  it  is  (1)  to  keep  the  herdbooks  for  their  respective 
breeds;  (2)  to  keep  a  record  of  the  animals  that  have  qualified  for  the. 
additional  registration  because  of  meritorious  performance;  and  (3) 
to  further  the  interest  of  the  breed  in  other  ways.  The  official 
names  of  these  organizations  and  their  addresses  are  as  follows: 

American  Guernsey  Cattle  Club,  Peterboro,  N.  H. 

American  Jersey  Cattle  Club,  324  West  Twenty-third  Street,  New  York 

City. 
Ayrshire  Breeders'  Association,  Brandon,  Vt. 
Brown  Swiss  Cattle  Breeders'  Association,  Beloit,  Wis. 
Dutch  Belted  Cattle  Association  of  America,  Rockville,  Conn. 
Bolstein-Friesian  Association  of  America,  Brattleboro,  Vt. 
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FOR  THE  SEASON 

1924-25 

A  Summary  of  tlie  Provisions 

of  Federal,  State,  and  Provincial 

Statutes 


HPHE  twenty-fifth  animal  summary  by  the  Department  of  Agriculture  of  Federal  and 
other  game  laws  and  regulations  is  here  presented  for  the  use  of  law-enforcement 
officials,  sportsmen,  conservationists,  aod  others,  as  an  aid  in  the  administration  of  the 
migratory-bird  treaty  and  Lacey  <*tts.  The  provisions  as  set  forth  furnish  a  brief  and 
convenient  synopsis  of  the  lawc.  '  provisions  r«*itii>g  to  methods  of  capture,  game  refuges, 
enforcement  of  laws,  disposition  of  iees  arc!  fines,  end  minor  matters  are  omitted,  as  also 
are  tests  of  Federal  atd  Canadian  laws  a>icf' regulations  relating  to  birds  and  game. 


Washington,  I>.  0. 


Issued  August,  1924. 


OFFICIALS  •FRQItf  WHOM  COPIES  OF  GAME  LAWS  MAY  BE  OBTAINED 


Alabama:  x>ejpaftment  of  Game  and  Fisheries, 
Montgomery. 

Alaska:  Chief  Alaska  Game  Warden,  Juneau;  Sec- 
retary of  Agriculture,  Washington,  D.  C. 

Arizona:  State  Game  Warden,  Phoenix. 

Arkansas:  Secretary,  Game  and  Fish  Commission, 
Little  Rock. 

California:  Executive  Officer,  Fish  and  Game 
Commission,  Forum  Building,  Sacramento. 

Colorado:  State  Game  and  Fish  Commissioner, 
Denver. 

Connecticut:  Superintendent  of  Fisheries  and 
Game,  Hartford. 

Delaware:  Chief  Game  Warden,  Dover. 

District  of  Columbia:  Superintendent  Metropoli- 
tan Police,  Washington. 

Florida:  Secretary  of  State,  Tallahassee. 

Georgia:  Game  and  Fish  Commissioner,  Atlanta. 

Hawaii:  Fish  and  Game  Commission,  Honolulu. 

Idaho:  Fish  and  Game  Warden,  Boise. 

Illinois:  Chief  Game  and  Fish  Warden.  Springfield. 

Indiana:  Superintendent,  Division  of  Fisheries  and 
Game,  State  House,  Indianapolis. 

Iowa:  State  Fish  and  Game  Warden,  Lansing. 

Kansas:  State  Fish  and  Game  Warden,  Pratt. 

Kentucky:  Executive  Agent,  Game  and  Fish  Com- 
mission, Frankfort. 

Louisiana:  Commissioner  of  Conservation,  Court 
Building,  New  Orleans. 

Maine:  Commissioner  of  Inland  Fisheries  and 
Game,  State  House,  Augusta. 

Maryland:  State  Game  Warden,  514  Munsey 
Building,  Baltimore. 

Massachusetts:  Director,  Division  of  Fisheries 
and  Game,  State  House,  Boston. 

Michigan:  Director,  Department  of  Conservation, 
Lansing. 

Minnesota:  Game  and  Fish  Commissioner,  St. 
Paul. 

Mississippi:  Secretary  of  State,  Jackson;  and  Sheriff 
or  County  Clerk. 

Missouri:  Game  and  Fish  Commissioner,  Jefferson 
City. 

Montana:  State  Fish  and  Game  Warden,  Helena. 

Nebraska:  Chief  P'ish  and  Game  Warden,  Lincoln. 

Nevada:  Secretary,  State  Fish  and  Game  Com- 
mission, Reno. 

New  Hampshire:  Fish  and  Game  Commissioner, 
Concord. 

New  Jersey:  Secretary,  Board  of  Fish  and  Game 
Commissioners,  Trenton. 

New  Mexico:  Game  and  Fish  Warden,  Santa  Fe. 

New  York:  Secretary,  Conservation  Commission, 
Albany. 

North  Carolina:  Secretary,  Audubon  Society  of 
North  Carolina,  Raleigh;  or  Legislative  Reference 
Librarian,  Raleigh. 

North  Dakota:  Secretary,  Game  and  Fish  Board, 
Minnewaukan. 


Ohio:  Chief  Game  Warden,  Board  of  Agriculture, 
Columbus. 

Oklahoma:  State  Game  Warden,  Oklahoma  City. 

Oregon:  State  Game  Warden,  Portland. 

Pennsylvania:  Executive  Secretary,  Board  of  Game 
Commissioners,  Harrisburg. 

Rhode  Island:  Chairman,  Commissioners  of  Birds, 
Providence. 

South  Carolina:  Chief  Game  Warden,  Columbia. 

South  Dakota:  State  Game  Warden,  Pierre. 

Tennessee:  State  Game  and  Fish  Warden,  Depart- 
ment of  Agriculture,  Nashville. 

Texas:  Game,  Fish,  and  Oyster  Commissioner, 
Austin. 

Utah:  Fish  and  Game  Commissioner,  Salt  Lake 
City. 

Vermont:  Fish  and  Game  Commissioner,  Mont- 
pelier. 

Virginia:  Commissioner  of  Game  and  Inland  Fish- 
eries, Richmond. 

Washington:  Supervisor  of  Game  and  Game  Fish, 
Box  384,  Seattle. 

West  Virginia:  Game  and  Fish  Commission, 
Charleston;  or  Chief  Game  Protector,  Buck- 
hannon. 

Wisconsin:  Conservation  Commissioner,  Madison. 

Wyoming:  State  Game  and  Fish  Commissioner, 
Cheyenne. 

Dominion  of  Canada  Legislation:  Commissioner, 

Canadian  National  Parks,  Ottawa. 
Alberta:  Chief  Game  Guardian,  Edmonton. 
British  Columbia:  Secretary,  Game  Conservation 

Board,  Vancouver. 
Manitoba:  Chief  Game  Guardian,  Winnipeg. 
New  Brunswick:  Chief  Game  and  Fire  Warden, 

Fredericton. 
Northwest  Territories:  Director,  Northwest  Ter- 
ritories, Ottawa. 
Nova  Scotia:  Commissioner  of  Forests  and  Game, 

Halifax. 
Ontario:  Superintendent  of  Game  and  Fisheries, 

Toronto. 
Prince  Edward  Island:  Deputy  Federal  Migratory 

Bird  Officer,  Charlottetown. 
Quebec:  General  Superintendent  of  Fisheri* 

Game,  Quebec. 
Saskatchewan:  Chief  Game  Guardian,  Regina. 
Yukon:  Gold  Commissioner,  Dawson. 

Colony  of  Newfoundland:  Secretary.  Game  and 
Inland  Fisheries  Board,  St.  John. 

Mexico:  Chief  of  the  Game  Department  in  Admin- 
istration of  Forestry  and  Game,  Secretario  do 
Fomento,  City  of  Mexico. 

Lower  California:  (Northern  District):  The  Gov- 
ernor, Tiajuana. 


This  bulletin  is  a  contribution  from 

Bureau  of  Biological  Survey E.  W.  Nelson,  Chief. 

IMeition  of  Migratory  Bird    Treaty  and  LaceyiUuo.  A.  Lawykk,  Chief  United  States  Game  Warden, 
Act* /     in  charge. 
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By  Geo.  A.  Lawyer,  Chief  United  States  Game  Warden,  and  Frank  L.  Earn- 
bhaw,  AMiitant,  Interstate  Commerce  in  Game,  Division  of  Migratory  Bird 
Treaty  and  Lacey  Acts,  Bureau  of  Biological  Survey 
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REVIEW   OF  LEGISLATION   OF   1924 

Since  the  bulletin  on  the  game  laws  for  the  season  1923-24  was  issued,  legisla- 
sesaions  have  been  held  in  Alabama,  Georgia,1  Iowa,  Kentucky,  Louisiana , 
■far;-  husetts,  Mississippi,  New  Jersey,  New  York,  Rhode  Island, 

i  Carolina,  and  Virginia,  and  few  changes  in  the  game  laws  were  made. 

federal  legislation     . 

I  bills  extremely   important  to   wild-life    conservation,   including  the 
■far.  I  refuge  bill  (3.  2913— H.  R.  745),  the  Alaska  game  bill  (S.  2559— 

ppi  River  wild  life  and  fish  refuge  bill  (S.  155S — 
^.  R.  4088),  and  I  tion  transferring  jurisdiction  over  game  in  Alaska 

•ut  of  Agriculture  (S.  J.  Res.  127),  were  introduced  in  the  first 
greas.     The  migratory  bird  refuge  bill  was  favor- 
ably re]  3  of  both  Senate  and  House  and  is  on  the  calendar, 
igamebili  and  is  still  pending  in  the  House. 
The   i                 ississippi   River  wild  life  and  fish  refuge  bill  was  passed  and 

This  act  authorizes  the  acquisition  and  setting 

r'ugc,  of  about  300,000  acres  of  swamp  and  low  lands  along 

Hand,  111.,  and  Wabasha,  Minn.     After 

1  by  the  Government,  the  Secretary  of  Agriculture 

to  game  birds,  game  animals,  and  fur-bearing 

fiction  over  the  fish 

ble  regulations  by  the  two  departments 

tie  areas  to  be  acquired.     Tie 

a  for  the  purchase  of  lands,  but  authorizes  an  appro- 

1  )0  to  be  made  for  the  purpose. 

I  by  the  Governor  of  the 
:  I  1  to  the  Depart  - 

'  approved  by  the  President  on  June  7, 

utrol  of  the  administration,  through 

:  Me  la ws  relating  to  game  and  land  fur-beating  animate 

|n  Alaska.  it  ion  of  these  services  mil  coordinate  the  workand 

and  should  mean  a  more  economical  expenditure 
•moting   I  1  perpei 

ory. 

ne  until  lato  in  June,  and  at  the  time  of  going  to  press  no  informa- 
tlon  was  available  concerning  action  taken  on  game  matters. 

2346*— 3*f 1 
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The  Federal  law  (sec.  84,  Criminal  Code)  prohibiting  the  killing  or  disturbing 
of  wild  birds  on  national  bird  reservations  was  amended  by  act  of  April  15, 
1924,  to  afford  protection  to  all  wild  animals  and  property  of  the  United  State*} 
on  Federal  bird  and  game  reservations. 

Other  acts  passed  authorize  the  President  to  withdraw  from  entry  approxi- 
mately 25,000  acres  of  public  land  in  South  Dakota,  which  the  State  may  fence 
and  use  as  an  antelope  and  game  refuge,  and  to  set  aside  16,000  acres  of  public 
lands  as  an  addition  to  the  Custer  State  Park  game  sanctuary  in  South  Dakota*! 
making  a  total  of  46,000  acres — 30,000  acres  having  been  withdrawn  under  thai 
act  of  June  5,  1920. 

Of  the  utmost  interest  to  outdoor  enthusiasts  and  others  who  for  years  hav« 
urged  the  enactment  of  appropriate  legislation  to  check  the  ever-increasinjl 
menace  to  wild  life  by  oil  and  other  forms  of  pollution  which  have  contaminated 
our  coastal  and  inland  waters,   destroyed  aquatic  life  therein,  and  seriousM| 
endangered  the  public  health,  is  the  oil-pollution  bill,  which  became  a  law  on/j 
June  7,  1924.     This  act  prohibits  any  vessel  using  oil  as  fuel  for  the  generation 
of  propulsion  power  or  any  vessel  carrying  or  having  oil  thereon  in  excess  of  that 
necessary  for  its  lubricating  requirements,  from  discharging  oil,  oil  sludge,  or  oil 
refuse  into  the  coastal  navigable  waters,  including  all  inland  navigable  waters 
in  which  the  tide  ebbs  and  flows.     The  Secretary  of  War  is  empowered  to  make 
regulations  permitting  the  discharge  of  oil  from  vessels  under  conditions  which!! 
will  not  be  deleterious  to  health  or  sea  food  or  a  menace  to  navigation.     Officials] 
of  the  Customs  and  Coast  Guard  Services  are  required  to  cooperate  with  th« 
Secretary  of  War  in  the  enforcement  of  the  act.     The  Secretary  of  War  also  is 
directed  to  ascertain  the  sources  and  substances  of  pollution  in  navigable  waters, 
including  nonnavigable  waters  connected  therewith,  which  endanger  navigation! 
commerce,  or  fisheries,  and  to  report  to  Congress  within  two  years  the  results! 
of  his  investigations,  together  with  recommendations  for  remedial  legislation. 

Congress  also  passed,  and  the  President  approved,  the  Clarke- Mc Nary; 
Reforestation  Act  providing  for  the  protection  of  forest  lands,  reforestation  of 
denuded  areas,  the  extension  of  national  forests,  and  the  protection  of  water- 
sheds of  navigable  streams.  In  addition  to  its  main  purposes,  the  passage  of 
this  legislation  should  result  in  much  benefit  to  the  game  on  the  affected  areas. 

A  close  season  for  two  years  on  all  game  animals  in  the  Lower  Taku  River 
district,  Alaska,  was  prescribed  by  regulations  of  the  Department  of  Agriculture.; 
This  was  designed  primarily  to  protect  the  moose  in  that  section,  and  also  reduced 
from  two  to  one  the  season  limit  on  moose  south  of  latitude  62°.  and  shortened; 
the  season  12  days. 

MIGRATORY   BIRDS 

The  migratory  bird  treaty  act  regulations  were  amended,  effective  April  11, 
1924,  by  fixing  October  16  to  January  31  in  Mississippi  and  November  1  to 
January  31  in  Louisiana  as  the  open  seasons  on  doves.  The  former  season  on 
doves  in  these  States  extended  from  September  16  to  December  31.  The  regula- 
tions were  also  amended,  effective  July  2,  1924,  by  making  the  open  season  on 
migratory  waterfowl  (except  wood  ducks,  eider  ducks,  and  swans),  coot,  galli- 
nules,  and  Wilson  snipe  or  jacksnipe  September  24  to  January  7  (instead  of 
September  16  to  December  31)  in  New  York,  except  on  Long  Island.  This 
amendment  harmonizes  the  Federal  season  on  waterfowl  with  the  season  fixed 
by  State  law  at  the  1924  session  of  the  legislature,  but  creates  a  conflict  between 
Federal  and  State  seasons  on  coot,  gallinules,  and  Wilson  snipe,  as  a  result  of 
which  birds  of  these  species  may  be  taken  only  from  September  24  to  December 
31  without  violating  either  Federal  or  State  laws. 

Substantial  progress  was  made  in  further  harmonizing  State  laws  on  migratory 
birds  with  the  Federal  regulations.  In  Virginia  and  Alabama  the  State  laws 
were  made  to  conform  in  their  entirety,  in  Maryland  the  season  on  waterfowl, 
and  in  Iowa  the  seasons  on  all  migratory  game  birds  were  made  to  conform  with 
the  Federal  regulations.  Iowa  reduced  from  25  to  15  the  daily  limit  on  each 
species,  and  Virginia  also  prescribed  season  limits  on  all  species  of  migratory 
game  birds. 

Maryland  prohibited  the  discharge  of  firearms  on  the  roosting  or  feeding 
grounds  of  rail  and  bobolinks,  or  reedbirds,  during  August,  thus  preventing  the 
disturbance  of  these  birds  prior  to  the  opening  of  the  season  by  gunners  who  are 
in  the  marshes  under  the  guise  of  hunting  blackbirds,  which  are  unprotected. 
The  boundary  line  of  the  Susquehanna  Flats  was  extended  to  a  point  near  Charles- 
ton on  Northeast  River,  in  Cecil  County,  thus  considerably  increasing  the  ares, 
formerly  designated  as  the  Flats.     Maryland  also  reenacted  the  law  repealed 
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in  1922  prohibiting  the  presence  of  craft  or  the  setting  of  decoys  on  the  Susque- 
hanna Flats  prior  to  4.30  a.  in.  on  regular  gunning  days. 

Jersey  modified  its  law  prohibiting  the  baiting  of  waterfowl  with  grain, 
other  than  wild  celery  or  wild  rice,  so  as  to  permit  baiting  more  than  400  feet 
from  gunning  points. 

SMALL  UPLAND  GAME 

In  Alabama  the  open  season  on  quail  was  shortened  four  weeks;  on  ruffed 

grouse  and  introduced  game  birds  it  was  closed  until  1927;  and  on  squirrels  it 

was  shortened  approximately  seven  weeks  by  opening  on  November  1  instead 

:iber  15. 

Virginia  established  a  uniform  season  from  November  15  to  January  31  on 

quail,  ruffed  grouse,  wild  turkeys,  rabbits,  and  squirrels  and  abolished  the  special 

>ns  heretofore  existing  on  upland  game  birds  east  and  west  of  the  Blue 

Ridge  Mountains.     The  season  is  thus  shortened  two  weeks  east,  but  lengthened 

a  wesl  of  the  ridge.     The  daily  limit  on  grouse  was  reduced  from  6*  to  4, 

and  season  limits  of  20  grouse,  6  wild  turkeys,  and  150  quail  were  prescribed. 

Jersey  fixed  a  daily  limit  of  6  on  squirrels,  and  reduced  it  from  10  to  6  on 
rabbits. 

Alberta  lengthened  the  season  two  weeks  on  grouse,  prairie  chickens,  and 
ptarmigan  by  allowing  shooting  during  the  full  month  of  October,  and  fixed  the 
i  season  on  Hungarian  partridge  as  the  period  from  September  15  to  Novem- 
ber 15,  instead  of  the  month  of  November.  Bag  limits  on  Hungarian  partridge 
were  increased  from  10  to  15  a  day  and  from  50  to  75  a  season.  Ontario  length- 
i  the  season  on  ruffed  grouse  three  weeks  in  the  region  south  of  the  French 
and  Mattawa  Rivers,  thus  making  it  uniform  throughout  the  Province. 

BIG  GAME 

Manitoba  prohibited  the  taking  of  male  antelope  at  any  time,  thus  protecting 
the  species  throughout  the  Province.  This,  together  with  recent  action  in  Mexico 
•ig  the  season  on  antelope  until  1932,  removes  this  species  from  the  game 
list  throughout  its  range. 

A  buck  Jaw  permitting  the  killing  of  deer  with  horns  visible  above  the  hair, 
with  a  limit  of  one  a  day  and  two  a  season,  was  enacted  in  Virginia. 

In  South  Carolina  the  season  on  deer  was  lengthened  15  days,  but  the  limit 
was  reduced  from  five  to  three,  and  the  season  on  bear  was  shortened  two  and 

'  08. 

rder  of  the  State  game  commission,  deer  hunting  was  suspended  in  West 
Virginia  this  season. 

In  Nova  Scotia,  Inverness  and  Victoria  Counties  were  closed  until  1930  to  the 

ting  of  bull  caribou,  thus  closing  the  entire  Province.     The  sale  of  moose 

rohibitea. 

Further  protection   was   afforded   musk-oxen  in  the   Northwest   Territories 

prohibiting  their   killing  except  under  a  permit;   this  deprives 

■  us  and   Eskimos  of  their  former  privilege  of  killing  these  animals  at  any 

:  M,d  purposes. 

GAME  AND  BIRD  REFUGES 

The  1  ablished  the   Blackbeard  Island  Reservation,  Georgia,  by 

•order  dated   February  25,  1924;  this  v.as  originally  created  July  17, 
1914,1  »15. 

oitoba  created  the  West  Shoal  Lake  Refuge  with  an  area  of  37  sections,  and 
Shoal  Lake  Refuge  of  6  sectior 

have  been  reserved  for  hunting  and  trap- 

qos,  and  halfbreeds  6  areas  including 

I,  74,400  I   land,  26,400  square  miles;  Peel 

••,  3,300  square  miles;  Yellowknife   Preserve.  70,000  square  miles; 

Sla\  are  miles;  and  Backs  River  Preserve,  65,500 

square  miles. 

I  I  )nnburn  CJauie  Preserve  with  an  area  of  63  square  miles 

MISCELLANEOUS 

department   of   conservation    as   the   department 
of  game  and  6  .d  Increased  the  salary  of  the  commissioner  from  $3,000 

to  $4,000  per  annum.     The  fee  for  a  nonresident  license  was  increased  from 
$15  to  $25. 
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Iowa  increased  the  term  of  the  State  game  warden  from  three  to  four  years, 
and  now  requires  the  appointment  to  be  approved  by  the  Senate. 

Virginia  requires  a  resident  of  a  State  having  a  larger  nonresident  hunting 
license  fee  than  that  charged  in  Virginia  to  pay  the  fee  charged  in  own  State. 
Violation  of  hunting,  trapping,  or  fishing  laws  in  Virginia  works  a  forfeiture 
of  license  privileges  for  a  period  of  12  months  following  conviction. 

In  the  Northwest  Territories  a  $5  license  is  required  of  nonresidents  to  hunt 
birds. 

Mexico  has  recently  taken  several  important  steps  toward  the  conservation 
of  game.  These  include  the  prohibition  of  killing  of  antelope  and  mountain 
sheep,  and  the  shipment  of  quail  except  under  special  permit.  Brief  reference 
is  made  to  the  provisions  of  the  Mexican  laws  and  regulations,  and  also  to  the 
requirement  of  hunting  licenses,  in  a  summary  following  the  statement  of 
Canadian  laws. 

SUMMARY   OF   LAWS    RELATING   TO   SEASONS,    LICENSES,   LIMITS, 
POSSESSION,  INTERSTATE  TRANSPORTATION,  AND  SALE 

The  dates  of  open  seasons  for  migratory  game  birds  shown  under  the  various 
States  and  Provinces  are  the  times  when  these  birds  may  be  hunted  without 
violating  either  State  laws  or  Federal  regulations.2  Federal  regulations  prohibit 
their  shooting  from  sunset  to  half  an  hour  before  sunrise,  and  prohibit  the  killing 
of  the  following  birds  at  any  time: 

Band-tailed  pigeon;  little  brown,  sandhill,  and  whooping  cranes;  wood  duck, 
eider  ducks,  swans;  curlews,  willet,  upland  plover,  and  all  shorebirds  (except 
the  black-bellied  and  golden  plovers,  Wilson  snipe  or  jacksnipe,  woodcock,  and 
the  greater  and  lesser  yellowlegs);  cuckoos;  flickers  and  other  woodpeckers; 
nighthawks,  or  bull-bats,  and  whip-poor-wills;  swifts;  humming  birds;  flycatchers; 
bobolinks,3  meadowlarks,  and  orioles;  grosbeaks;  tanagers;  martins  and  other 
swallows;  waxwings;  shrikes;  vireos;  warblers;  pipits;  catbirds  and  brown  thrash- 
ers; wrens;  brown  creepers;  nuthatches;  chickadees  and  titmice;  kinglets  and 
gnatcatchers;  robins  and  other  thrushes;  and  all  other  perching  birds  which 
feed  entirely  or  chiefly  on  insects;  and  also  auks,  auklets,  bitterns,  fulmars, 
gannets,  grebes,  guillemots,  gulls,  herons,  jaegers,  loons,  murres,  petrels,  puffins, 
jhearwaters,  and  terns. 

In  some  States  certain  days  of  the  week  constitute  rest  days  or  close  seasons 
iuring  the  time  when  killing  is  permitted.  Hunting  on  Sunday  is  prohibited  in 
all  States  and  Provinces  east  of  the  one  hundred  and  fifth  meridian,  except  Illinois, 
Louisiana,  Michigan,  Texas,  Wisconsin,  and  Quebec.  Mondays  constitute  a. 
close  season  for  waterfowl  locally  in  Maryland  and  North  Carolina;  and  certain 
other  week  days  for  waterfowl  in  several  favorite  ducking  grounds  in  Maryland, 
Virginia,  and  North  Carolina.  Hunting  is  prohibited  on  election  day  in  Mary- 
land in  Allegany,  Baltimore,  Cecil,  Charles,  Frederick,  and  Harford  Counties; 
and  when  snow  is  on  the  ground  in  New  Jersey,  Delaware,  Virginia,  and  Mary- 
land. 

The  county  laws  of  North  Carolina  are  too  numerous  to  be  incorporated  in 
the  following  summary,  which  otherwise  may  be  regarded  as  a  practically  com- 
plete resume"  of  game  regulations  now  in  force. 

The  migratory-bird  treaty-act  regulations  permit  the  possession  of  migratory 
game  birds  during  the  open  season  and  the  first  10  days  following  the  close  of 
the  season.  This  provision  has  been  considered  in  connection  with  State  laws, 
and  when  migratory  game  birds  may  be  legally  possessed  under  Federal  regu- 
lations and  State  laws  during  any  part  of  the  close  season,  it  has  been  stated 
under  the  heading  "Bag  limits  and  possession."  Possession  of  nonmigratory 
game  during  the  close  season  is  generally  prohibited  by  State  laws,  but  when  an 
extension  of  a  few  days,  or  a  special  season,  is  provided  for  either  possession  or 
sale,  attention  is  called  thereto. 

Under  the  heading  "Interstate  transportation,"  in  addition  to  statementsof 
restrictions  on  removal  of  game  from  the  State  in  which  it  is  taken,  has  been  in- 
cluded information  concerning  the  importation  and  possession  by  sportsmen 
for  personal  use  of  game  legally  killed  outside  the  State  and  legally  exported  from 
the  place  where  taken.     In  the  absence  of  specific  State  legislation  to  the  con- 

*The  full  text  of  the  migratory-bird  treaty  act  and  regulations  and  of  Canadian  and  other  regulations 
affecting  birds  and  game  will  be  found  in  a  separate  publication  of  the  department  (Service  and  Regula- 
tory Announcement,  B.  8.  No.  62). 

*  See  order  of  the  Secretary  permitting  bobolinks,  or  reedbirds,  to  be  killed  in  a  few  States  for  the  pro- 
tection of  rice  crops  in  the  South,  page  35. 
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trary,  or  where  legislation  prohibits  possession  of  game  in  close  season,  it  has  been 
construed  that  sportsmen  may  bring  home  their  game  and  possess  it  in  their  State 
e  same  manner  as  though  it  had  been  killed  there.  The  Federal  regulations 
permit  not  to  exceed  2  days'  limit  of  migratory  game  birds  to  be  transported  in 
one  calendar  week  from  one  State  to  another  and  allow  such  birds  to  be  possessed 
in  the  State  into  which  they  are  transported  during  the  period  constituting  the 
open  season  where  killed  and  for  an  additional  period  of  10  da}rs  next  succeeding 
such  open  season,  when  such  transportation  and  possession  are  not  prohibited  by 
State  laws.  Migratory  game  birds  coming  from  a  country  other  than  Canada 
may  be  possessed  in  the  State  into  which  they  are  brought  only  during  the  open 
■•>n  in  that  State  and  such  additional  time  immediately  following  such  open 
season  as  may  be  permitted  by  both  Federal  and  State  laws. 

The  Federal  migratory-bird  treaty  act  prohibits  the  sale  of  all  migratory  game 
birds  throughout  the  United  States  (except  birds  taken  for  scientific  or  pro- 
pagating purposes,  and  waterfowl  raised  on  farms  or  preserves,  under  proper 
permit  from  the  Secretary  of  Agricultures — see  regulations  8  and  9)  .* 

uting  the  open  season  5  the  plan  has  been  followed,  as  in  the  past,  of  in- 

efirst  and  last  days  thereof.     The  difficulty  of  attaining  absolute  accuracy 

in  a  statement  of  the  seasons  is  very  great,  but  summaries  have  been  submitted  to 

r  Provincial  game  commissioners  for  correction  and  approval, 

g  are  believed  to  be  free  from  material  errors.     Species  (in- 

i f  ory  game  and  nongame  birds  protected  throughout  each  year  by 

on  which  the  season  is  closed  for  a  term  of  years  or  for  an 

finite  period  are  grouped  under  the  term  "No  open  season."     Provisions  of 

•  laws  prohibiting  hunting  at  night,  between  sunset  and  sunrise,  or  during 

in  hours,  are  not  included. 

'iould  obtain  information  from  the  Biological  Survey  or  State  game 
departments  6  to  inform  themselves  of  the  existence  of  game  and  bird  refuges  in  areas 
in  which  they  contemplate  hunting,  as  the  location  of  refuges  and  the  restrictions  re- 
garding hunting  thereon  are  not  included  in  this  bulletin. 

Persons  are  advised  to  obtain  from  State  game  commissioners  6  the  full  text  of 
game  i&tes  where  hunting  is  contemplated. 

For  laws  concerning  traffic  in  imported  game  and  game  raised  in  captivity 
under  Federal  and  State  licenses,  see  pages  36-38. 
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immmmmmfi  Dales  inclusive 

Nov.  l-Dec.31. 

Squirrel  (black,  gray,  fox) Nov.  l-Jftn.31.* 

Nov.  J-i 

Nov.  20- Feb.  19. 

>.i>y  gobbler Dec.  1-Mnr.  31. 

Oct.  10-Jan.31. 

Duck,    goose,    brant,    black- 
bellied  and  golden  plovers, 

;''gS» 

coot(mudhen),gallinule Nov.  1-Jan.  31. 

Woedeo  Nov.  1-Dec.  31. 

than   coot   and 

MMM'k    Sept.  1-Nov.  30. 

•  (pheas- 

hens,  swans, 
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families  may  hunt  or  trap  on  own  land  during 
open  season  without  license.    Written  em 
sion  required  for  hunting  or  trapping  on  land  of 
another. 
Bag  limits  and  possession:  One  buck  a  day  or  in 

{xwsesslon,  6  a  season;  1  turkey  gobbler  a  day  or 
n  possession,  10  a  season;  10  squirrels  a  day  or  in 
possession;  15  quail  a  day  or  in  possession;  8  each 
of  geese  and  brant  a  da\ . 

25  each  of  doves,  ducks,  Wilson  suipo,  and  son 
a  day  or  in  2">  In  all  of  rails  (■■ 

sora),  coots,  and  gallinolefl  a  acb  In 

possession;  6  woodcock  a  day,  2">  in  poM 
15  in  all  of  plovers  and  yello  .  25  of 

in    possession.    Possession    Ol 
birds  permitted  during  first  10  days  of 
tar   game   during  first  6  days. 
Interstate  transportation:  Export  of  all  protected 

f  nonresident 

n  with  him.  openly,  game  he 
I.  but  nol  more  than  2 
of  migratory  birds  may  be  exported  in  any 

taken  outside  of  State  and  legally  ex* 
IU  aa  possessed  in  like  manner  as  game 

of  all  protected  game  prohibiten. 


oil' 


age.  i 

ng  animals  for  the  season,  1924-2  tin]  445. 

•  Phkc).    A  Mil  lift  of  nam  olzations 

jroUatfcm  ofbirds  and  game  will  bo  found  in  Dept.  C ire.  No.  328,  U.  S.  Dopt.  Agr., 

ng  prohibited  on  all  State  1 

ie  killed  at  any  time  on  own  premises  when  destroying  property. 
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ALASKA 
Open  seasons:  *  Dates  inclusive 

Bull    moose,    caribou,    sheep 

(rams  only,  south  of  Arctic 

Circle)  (see  exceptions) Aug.  20-Dec.  31. 

Exceptions: 

Moose,  south  of  lati- 
tude 62°  and  west  of 

longitude  140° Sept.  1-Dec.  31. 

Sheep  on  Kenai  Pen- 
insula, east  of  longi- 
tude   150°,    July    1, 
1926. 
Deer  with  horns  3  inches  long 

(southeastern   Alaska)    (see 

exception) Sept.  16-Dec.  15. 

Exception: 

Deer  in  southeastern 
Alaska,  west  of  longi- 
tude 141°,  1926. 
Mountain  goat  (except  Kenai 

Peninsula,  east  of  longitude 

150°   and   on   Baranof  and 

Chichagof  Islands,  July  1, 

1926). .. -  Aug.  20-Oct.  31. 

Brown  bear  (north  of  latitude 

62°,  no  close  season)..- Oct.  1-July  1. 

Grouse,  ptarmigan Sept.  1-Mar.  1. 

Duck,  goose,  brant,   Wilson 

snipe,      black-bellied     and 

golden  plovers,  yellowlegs, 

coot,  gallinule.. Sept.  1-Dec.  15. 

No  open  season:  Females  and  young  of  deer  and 
mountain  sheep,  mountain  goat  kids,  and  fawns 
of  caribou,  south  of  Arctic  Circle;  swans,  wood 
duck,  eider  ducks,  auklets,  cranes,  fulmars, 
grebes,  guillemots,  gulls,  herons,  jaegers,  loons, 
murres,  petrels,  puffins,  shearwaters,  terns,  and 
all  shorebirds  (except  Wilson  snipe  or  jacksnipe, 
black-bellied  and  golden  plovers,  and  yellowlegs). 

Unimak  Island-  Sportsmen  should  take  notice 
that  Unimak  Island  is  a  part  of  the  Aleutian 
Islands  Reservation  and  that  hunting  there  is 
illegal. 
Bunting  licenses:  Nonresident,  $50;10  nonresident 
alien,  $100.10  Guide,  first  class,  $25  (American 
citizen);  second  class,  $7.50  (native  of  Alaska — 
fee  fixed  by  Secretary  of  Agriculture) . 

Shipping  licenses:  Resident,  $40  (export  of 
heads  or  trophies);  $10  (single  trophy  of  caribou 
or  sheep) ;  $5  (single  trophy  of  deer,  goat,  or  brown 
bear).  Special  licenso  for  shipping  one  moose 
killed  south  of  latitude  62°,  $150. 

(Xot  more  than  one  general  ($40)  license  and 
two  special  ($150)  moose  licenses  issued  to  one 
person  in  one  year.  Each  shipper  must  file  with 
the  customs  office  at  port  of  shipment  an  affida- 
vit that  he  has  not  violated  the  game  law;  that 
the  trophy  to  be  shipped  has  not  been  purchased, 
has  not  been  sold,  and  is  not  shipped  for  purpose 
of  sale;  that  he  is  the  owner  of  the  trophy,  and, 
in  case  of  moose,  whether  the  animal  from  which 
it  was  taken  was  killed  north  or  south  of  latitude 
62°.) 

Hunting  and  shipping  licenses  issued  by 
chief  Alaska  game  warden,  Juneau. 

Territorial  licenses  required  of  residents  to 
possess  or  transport  trophies:  Moose,  $10;  caribou, 
sheep,  and  goat,  $5  each;  deer,  $2.50;  brown  and 
grizzly  bears,  $1  each.  Issued  by  Territorial 
treasurer  and  officers  designated  by  him. 
Bag  limits  and  possession:  It  is  unlawful  for  any 
person  in  any  one  year  to  kill  more  than  2  moose 
(1  moose  south  of  latitude  62°),  3  deer,  3  caribou, 
3  sheep,  3  goats,  or  3  brown  bears;  or  to  kill  or 
have  in  possession  in  one  day  more  than  25  grouse 
or  ptarmigan;  or  to  kill  more  than  25  ducks,  8 
geese,  or  8  brant  or  have  more  than  25  in  all  com- 
bined in  possession  in  one  day;  or  to  kill  more 
than  15  in  the  aggregate  of  black-bellied  and 
golden  plovers  and  yellowlegs,  or  more  than  25 
Wilson  snipe  or  have  more  than  25  shorebirds  in 
the  aggregate  of  all  kinds  in  possession  in  one 
day;  or  to  kill  more  than  25  in  the  aggregate  of 
coots  and  gallinules  in  any  one  day.  Ducks, 
geese,  brant,  coot,  gallinules,  and  shorebirds 
may  be  possessed  only  during  the  open  season 
and  the  first  10  days  of  the  close  season.  Other 
game  may  be  possessed  for  noncommercial  pur- 
poses at  any  time 
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Interstate  transportation:  Export  prohibited  of 
deer,  moose,  caribou,  sheep,  goat,  bear,  or  hides 
of  these  animals;  wild  birds,  except  eagles,  or 
any  parts  thereof;  provided,  specimens  may  be 
exported  under  restrictions  imposed  by  th< 
retary  of  Agriculture,  and  trophies  of  big 
under  licenses  issued  by  the  Chief  Alaska  Game 
Warden,  Juneau.    (See  Licenses.) 

Game  taken  outside  of  Territory  and  legally 
exported  may  be  possessed  at  any  time,  i 
that  migratory  game  birds  may  be  po^ 
only  during  open  season  where  taken  and  first 
10  days  of  close  season. 

Sale:  Sale  of  migratory  birds  and  the  hides,  heads, 
and  skins  of  all  protected  game  prohibited  at  all 
times;  sale  of  deer  meat  prohibited;  unlawful  also 
to  serve  deer  meat  in  any  boarding  house,  cafe, 
cannery,  eating  house,  hotel,  mess  house,  or 
restaurant  in  Alaska  or  on  board  any  steamer  or 
other  vessel  in  the  waters  of  Alaska;  sale  pro- 
hibited of  the  meat,  carcasses,  or  parts  thereof, 
of  moose,  caribou,  sheep,  or  goat  south  of  the 
Chugach  or  Coast  Range  Mountains,  including 
Alaska  Peninsula,  Kenai  Peninsula,  and  cast  to 
longitude  141°,  in  any  boarding  house,  cafe,  can- 
nery, eating  house,  hotel,  mess  house,  restaurant, 
or  dining  car.  No  meat,  carcass,  or  parts  thereof, 
of  moose,  caribou,  sheep,  or  goat  shall  be  shipped, 
or  accepted  for  shipment,  from  any  point  on  Kenai 
or  Alaska  Peninsula  unless  accompanied  by  affi- 
davit of  owner  that  it  was  not  purchased  and  is 
not  intended  for  sale. 

Permitted:  Carcasses  of  all  game  (except  migra- 
tory birds,  and  except  deer,  moose,  caribou,  and 
sheep  as  above  stated)  may  be  sold  during  the 
open  season  and,  by  dealers,  during  first  15  days 
thereafter. 

9  Alaska:  All  hunting  prohibited  on  Kruzof  and 
Partofshikof  Islands  and  in  drainage  of  Taku 
River  east  of  line  from  Taku  Point  to  east  end  of 
the  face  of  Taku  Glacier  until  July  1,  1926.  Game 
animals  or  birds  may  be  killed  at  any  time  in 
Alaska  for  food  or  clothing  by  native  Indians  or 
Eskimos,  or  by  miners  or  explorers  in  need  of 
food,  but  game  so  killed  may  not  be  shipped  or  sold. 

io  Not  required  for  hunting  deer  or  goats. 

ARIZONA 

Open  seasons:  n  Dates  inclusive 

Deer  (male),  wild  turkey Oct.  1-Nov.  1. 

Quail  (except  bobwhite) Oct.  15-Dec.  31. 

Mourning  dove Sept.  1-Dec.  15. 

White-winged  dove July  15-Dec.  31. 

Duck,   goose,  brant,   Wilson 

snipe,  coot,  gallinule.. Oct.  16-Jan.  31. 

Black-bellied  and  golden  plov- 
ers, yellowlegs. Oct.  15-Dec.  15. 

Rail,  other  than  coot  and  galli- 
nule  Oct.15-Nov.30. 

No  open  season:  Does,  spotted  fawns,  elk,  antelope, 
sheep,  goat,  peccary  or  iavelina  (wild  hog),  bob- 
white,  grouse,  pheasant,  swans,  bitterns,  little 
brown  and  sandhill  cranes,  grebes,  gulls,  herons, 
loons,  band-tailed  pigeons,  terns,  and  all  shore- 
birds  (except  Wilson  snipe  or  jacksnipe,  black- 
bellied  and  golden  plovers,  and  yellowlegs). 

Hunting  and  fishing  licenses:  Nonresident,  or  alien: 
Game  and  fish,  $20;  birds  (except  turkeys)  and 
fish,  $10.  Not  issued  to  applicant  under  12  years 
of  age.  Resideut:  Game  and  fish,  $1.25.  Issued 
by  game  warden,  designated  deputies,  and  clerk 
board  of  supervisors. 

American-bom  resident  under  17  years  of  age 
may  hunt  without  license,  if  accompanied  by 
holder  of  a  general  license. 

Bag  limits  and  possession:  One  deer,  2  turkeys  a 
season;  20  ducks.  8  geese,  20  coots,  15  plovers  and 
yellowlegs,  and  20  rails,  but  not  more  than  20  in 
all  of  waterfowl,  plovers,  yellowlegs,  rails,  and 
coots  a  day  or  in  possession;  25  quail,  and  25 
doves  and  white  wings  a  day  or  in  possession;  25 
Wilson  snipe  a  day.  Possession  of  plovers,  yel- 
lowlegs, rails,  and  mourning  doves  permitted 
during  first  10  days  of  close  season;  other  game 
during  first  five  days  thereof. 
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Interstate  transportation:  Export  of  all  protected 
game  prohibited. 

Possession  of  game  prohibited  without  a  hunt- 
ing license.    Game  taken  outside  of  State  and 
v  exported  may  be  possessed  in  like  manner 
as  game  taken  in  State. 
Sale:  Sale  of  all  protected  game  prohibited. 

:ona:  Animals  or  birds  (except  migratory 
which  become  seriously  injurious  to  agricul- 

other  interests  may  be  killed  under  regula- 
1 1  he  State  game  warden. 

ARKANSAS 
Open  seasons:  Dates  inclusive 

deer,    turkey   gobblers 
biers    also    March     1- 

May  l)  (see exceptions) Nov.  10- Jan.  15. 

•  ptionx:    In    Poinsett 

County Nov.  10-Dec.  1. 

In    Faulkner,    Perry, 

and  White  Counties  Nov.  10,  1928. 
In  Chicot,  Desha,  and 
Phillips      Counties 
(15     days),     Nov. 
15-19,     Dec.    26-30, 
and  Jan.  10-14,  in- 
clusive;      gobblers, 
additional      season, 
March  1-May  1. 
Bear  in  Chicot,  Desha,  and 
Phillips  Counties  (15  days), 
.  15-19,  Dec.  26-30,  and 
Jan.  10-14,  tnctod 

rrel  (see  exceptions) May  15- Jan.  15. 

->ptions:     In     Chicot, 
..     and     Phillips 

May  15-Dec.  31. 

In       Faulkner      and 

White  Counties July  1-Jan.  1. 

In  Louoke  County. ..  June  15-Dec.  15. 
Grouse  (except  prairie  c! : 

!  pheasant) Dec.  15-Jan.  15. 

or  partridge  (see  *• 

lions) Dec.  20-Feb.  28. 

Exceptions:     In     Ba\ 
Boone,     Faulkner,    and 

..ties Dec.  20-Feb.  1. 

In  Chicot,  Columbia, 
Dosha,  and  Phillips 

ties   Dec.  1-Mar.  1. 

In     Charleston     Dis- 
Franklin 

No  open  season. 

Duck,   goose,    Wilson  snipe, 

coot,  gullinule Nov.  1-Jan.  31. 

I  cock  (except  in  Faulkner 
<  ounties,  no  open 

season)..  Nov.  l-Dec.31. 

Black-bellied  and  golden  plov- 
ers, yellowlegs,  dove Sept.  1-Dec.  15. 

other   than    coot   and 
(all:  Sept.  l-Xov.30. 

No  open  season:   Does,  fawns,  and 
hens;  bear  (except  as  above),  prairie  • 

Khoaaiat (1WB); wram, wood du  :..!.■■•::.      .ni- 
Ul  and  whooping  cranes,  grebes,  gulls,  1 

loons,  terns,  and  all  shorebirds  (except  « 1- 

n  snipe  or  ]acksnipe,  black-bellied  and 
vlegs). 
Huniinu  and  li-hing  Bee— SO!  Nonresident :  Came, 

fish,  general,  $5;  special  15-day  (trip),  $1.10; 
r  deer,  bear. 

do«  in  hunting,  $1.50.    Issued  by  State 
and  fish  commission  and  circuit 
*-n  may  hu: 

ig  pro- 
ved lands  without  consent  of 
Nonresident,  game  $25; 
I    fish,  $25;  issued  by 

late:  All  game,  $5.25;  game 

-pt  deer,  bear,  and  turkey),  $2.25.    Dog  (for 

or  quail  hunting),   $1.10.    Dttha    County: 

Nonresident  of  State,  $50;  resident  of  State:  All 

2346°— 24f 2 


ARKANSAS— Continued 

ne,  $2.50;  game  (except  deer,  bear,  and  turkey), 
).  Dog  (for  deer  or  quail  hunting),  $1.  Phil- 
lips County:  Nonresident  of  State,  $50;  resident  of 
State:  All  game,  $2.50;  game  (except  deer,  bear, 
and  turkey),  $1.10.  Dog  (for  deer  or  quail  hunt- 
ing), $1.  Scott  Count;,-:  Nonresident,  game,  $25; 
fish,  $25.  Issued  by  circuit  clerk.  License  not 
required  of  resident  under  16  in  Chicot,  Desha, 
and  Phillips  Counties. 

Bag  limits  and  possession:  Two  deer,  1  bear,  4 
turkeys  a  season;  15  squirrels,  20  quail  (40  in 
possession);  5  grouse;  25  doves;  25  ducks  (50  in 
possession);  8  geese,  8  brant,  25  WTilson  snipe,  6 
woodcock,  15  in  all  of  plovers  and  yellowlegs,  25 
in  all  of  rails,  coots,  and  gallinules  a  day  or  in 
possession.  Possession  of  game  permitted  during 
first  10  days  of  close  season. 

Local  bag  limits:  In  Arkansas  County,  15  ducks 
a  day  or  in  possession;  in  Jackson  County,  10  squir- 
rels a  day  or  in  possession;  in  Chicot,  Desha,  and 
Phillips  Counties,  10  squirrels  a  day. 

Interstate    transportation:    Export    of   all    game 

{)rohibited;  provided,  a  nonresident,  under  his 
icense  and  affidavit  that  game  was  legally  taken 
by  himself  and  is  not  for  sale,  may  take  with  him 
one  day's  bag  limit. 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  in  like  manner  as  game 
taken  in  State. 
Sale:  Sale  prohibited  of  all  protected  game;  pro- 
vided, squirrels  may  be  sold  except  in  Chicot, 
Desha,  Jackson,  and  Phillips  Counties. 

CALIFORNIA  » 
Open  seasons:  Dates  inclusive 

M  ale  deer  (except  spike  bucks) , 
in  districts  1,  1J,  4*.  23,  24, 

25,  and  26. Sept.  1-Oct.  15. 

In  districts  2,  2\,  and  3...  Aug.  1-Sept.  14. 

In  district  4. Sept.  16-Oct.  15. 

Bear  (black,  brown). Oct.  15-Mar.  1. 

ntail  and  brush  rabbits,'* 
mountain,  valley,  and  desert 

quail  (see  exceptions) Nov.  1-Jan.  15. 

Exceptions:  Mountain  and 
valley  quail,  district  \\.  Oct.  15-Dec.  15. 

Grouse. Sept.  15-Oct.  14. 

Sage  hen  (except  iu  district  4 J, 

no  open  season).. Aug.  1-Sept.  15 

Dove Sept.  1-Oct.  31. 

Duck,   goose,   brant,    Wilson 
snipe    or    jacksnipe,     coot 

(mudheu),  gaUinule Oct.  1-Jan.  15. 

No  open  season:  Doe,  spike  buck,  fawn,  elk, 
antelope,  sheep;  tree  squirrel  (1925);  pheasant,  in- 
troduced quail  or  partridge,  turkey,  rail,  plovers, 
yellowlegs,  swans,  wood  duck,  eider  ducks,  auklets, 
bitterns,  little  brown  and  sandhill  cranes,  fulmars, 
grebes,  guillemots,  gulls,  herons,  jaegers,  loons, 
murres,  petrels,  band-tailed  pigeons,  pullins, 
shearwaters,  terns,  and  all  shorebirds  (except 
W  llson  snipe  or  jinksnipe). 
Hunting  and  fishing  licenses:  Game:  Nonresident, 
$10;  alien,  $25  (except  those  with  first  papi 
$10);  fish;  nonresident  or  alien,  $3.  lit 
Game,  $1;  fish,  $1.  Fishing  license  not  required 
of  person  under  18yearsofagc.  Veteians  of  Civil 
War,  issued  free  of  charge.  Issued  by  commis- 
sioners and  county  clerks.  Unlawful  to  hunt  in 
Inclosure  of  another  w  ithout  permission  of  owner. 
Bag  limits  and  possession:  Two  deer  a  season;  15 
cottontail  or  brush  rabbits  a  day,  30  a  week;  4 
grouse  a  day,  8  a  week;  l  lay,  8  a  week; 

10  mountain  quail  a  day,  20  a  week:  l.r>  valley  or 
desert  quail  a  day,  80  a  week;  '&>  Wilson  snipe  or 
Jacksnipe  a  day,  60  a  week;  15  mourning  doves  a 
.  .  ducks  a  day,  50  a  week;  8  geese 
(honkers)  a  day,  24  a  week;  8  brant  a  day,  24  a 
week;  25  coots  (mudhens)  and  gallinules  a  day,  60 
coots  a  week. 

Possession  '  dally  limit  prohibited. 

Persons  killing  deer  must  retain  in  possession  dur- 
oj>en  open  season  and  10  days  thereafter  the  skin 
and  the  portion  o  I  /horns.     Oneday'i 

limit  of  gami 
during  first  five  days  of  close  season. 
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CALIFORNIA— Continued 

Interstate  transportation:  Export  of  all  protected 
rfbited.    All  shipment  by  parcel  post 
prohibited. 

.me  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  in  like  manner  as  game 
taken  in  S4 
Sale:  Sale  of  deer  meat  and  hides,  tree  squirrels, 
•and  ail  game  birds  prohibited.  Hides  of  deer 
taken  in  a  foreign  country  and  cottontail  and 
en  during  open  season  may  be 

»»  California:  Of  the  59  fish  and  game  districts 
created  under  the  act  of  1917,  as  amended  in  1919 
-1,  7  (1,  1|,  2,  2\,  3,  4,  and  4J)  are  properly 
hunting  districts;  23,  24,  25,  and  26  are  fishing  dis- 
*>ut  are  open  to  hunting;  of  the  other  48  dis- 
tricts 26  are  game  refuges  and  22  are  fishing  dis- 
tricts. 

District  1  comprises  the  northern  part  of  the  State, 
the  Sierras,  and  the  east  half  of  the  Sacramento  and 
aquin  Valleys,  including  all  counties  not  in- 
cluded in  districts  \\,  2,  2^,  3,  4,  and  4^. 

District  \\  comprises  the  counties  of  Del  Norte, 
Siskiyou,  and  Humboldt. 

District  2  comprises  that  part  of  the  State  south  of 
Humboldt  and  Tehama  Counties,  west  of  the  Sacra- 
mento River  and  north  of  San  Francisco  Bay,  in- 
cluding the  counties  of  Glenn,  Colusa,  Yolo,  Solano, 
Napa,  Lake,  Sonoma,  and  Marin,  and  that  portion 
of  Mendocino  County  not  included  in  district  2$. 

District  1\  comprises  that  portion  of  Mendocino 
County  lying  west  of  divide  between  Eel  and  Rus- 
sian River  systems  and  Pacific  Ocean  and  not  in- 
cluded in  District  7. 

District  3  comprises  the  region  around  the  south- 
ern portion  of  San  Francisco  Bay  and  the  coast 
counties  south  of  the  Golden  Gate  as  far  as  Ventura, 
including  the  counties  of  Contra  Costa,  Alameda, 
Santa  Clara,  San  Francisco,  Santa  Cruz,  Mon- 
terey, San  Luis  Obispo,  Santa  Barbara,  and  Ven- 
tura; also  San  Benito  and  the  western  half  of  San 
Joaquin,  Stanislaus,  Merced,  Fresno,  and  Kern 
Connties. 

District  4  comprises  the  counties  in  southern  Cali- 
fornia, namely,  Los  Angeles,  Orange,  Riverside, 
San  Diego,  Imperial,  and  San  Bernardino. 

District  4J-  comprises  the  counties  of  Mono  and 
Inyo. 

Districts  23,  24,  25,  and  26,  all  located  in  district 
No.  1,  are  as  follows: 

District  23  comprises  the  drainage  area  of  Lake 
Tahoe  and  the  Truckee  River  in  the  counties  of 
Placer  and  Eldorado. 

District  24  comprises  the  drainage  area  of  Silver, 
Twin,  Blue,  Meadow,  and  Wood  Lakes  in  the  coun- 
ties of  Alpine  and  Amador. 

District  25  comprises  the  drainage  area  of  Lake 

Almanor  in  the  counties  of  Plumas  and  Lassen. 

rict  26  comprises  Sixty  Lake  Basin,  part  of 

Latee,  and  to  the  south  fork  of  Woods  Creek 

in  Fresno  County. 

i :  Owner  or  tenant,  or  person  holding  written  per- 
mission  from  owner  or  tenant,  may  kill  rabbits  on 
own  premises  at  any  time,  but  rabbits  killed  in 
close  season  may  not  be  shipped  or  sold. 

COLORADO 

Open  seasons:  Dates  inclusive 

Deer  (having  horns  with  two 
or  more  prongs  on  each  horn)  Oct.  12-Oct.  15. 

Rabbit,  hare Unprotected. 

Prairie  chicken,  mountain  and 

willow  grouse Sept.  15-Oct.  1. 

Duck,  goose,  brant,  coot,  gal- 
linule,  Wilson  snipe  or  jack- 
snipe,  black-bellied  and  gold- 
en plovers,  yHlowkgs Sept.  16-Dec.  31. 

Sora  and   other  rail    (except 

coot  and  gallinule) Sept.  1-Nov.  30. 

No  open  season:  Elk,  antelope,  sheep,  does,  fawns, 
>  area  squirrel,  quail  (bob- 
white  and  crested),  pheasant,  dove  (1930);  sago 
chicken  (1926);  doe,  partridge,  ptarmigan,  wild 
turkey,  swans,  wood  duck,  eider  ducks,  bitterns, 


COLORADO— Continued 

little  brown,  sandhill,  and  whooping  cranes, 
grebes,  gulls,  herons,  jaegers,  loons,  band-tailod 
pigeon,  terns,  and  all  shorebirds  (except  Wilson 
snipe  or  jacksnipe,  blauk-byllied  and  golden 
plovers,  and  yellow-legs). 

Hunting  and  fishing  licenses:  Nonresident:  Big 
game,  $25;  small  game,  $5;  fish,  $3.    Resident: 
Big  game,  $5;  smallgame  and  fish,  $2.    No  person 
under  18  permitted  to  hunt  big  game.    Fishing 
license  not  required  of  boys  under  16  or  of  w . 
Children  under  12  not  permitted  to  hunt  e 
on  own  premises  or  those  of  parent  or  gu 
Guide,    $5.     Issued   by  commissioner,  county 
clerks,  and  other  agents.    "Unlawful  to  hunt  in 
any  inclosure  not  public  land  without  consent  of 
owner.    Unlawful  to  shoot   game  from  public 
highway. 

Unnaturalized  foreign-born  residents  not  per- 
mitted to  hunt  or  to  own  or  possess  shotgun,  rifle, 
or  pistol. 

Bag  limits  and  possession:  One  deer  a  season, 
coupon  required;  prairie  chicken,  8  a  day  or  in 
possession;  mountain  and  willow  grouse,  3  in  all 
a  day  or  in  possession;  10  ducks,  8  geese,  8  brant, 
15  Wilson  snipe,  25  sora,  15  in  all  of  other  rails, 
coots,  and  gallinules,  10  in  all  of  plover  and  yellow 
legs  a  day  or  in  possession.  Persons  under  12 
years  of  age  limited  to  half  this  number  of  birds. 
Possession  permitted  during  first  5  days  of  closo 
season.  Commissioner  may  issue  permit  author- 
izing storage,  possession,  and  use  of  game  for  90 
days  after  close  of  open  season  (except  possession 
of  migratory  birds  limited  to  10  days  after  close  of 
season). 

Interstate  transportation:  Export  of  all  protected 
game  is  prohibited;  provided,  birds,  not  exceeding 
the  numbers  allowed  in  possession,  may  be  ex- 
ported under  permit  from  game  commissioner 
(fee  25  cents  for  each  bird)  if  permit  be  at 1 
and  packages  plainly  marked  so  as  to  show  nature 
of  contents,  but  not  more  than  2  days'  limit  of 
migratory  birds  shall  be  exported  in  any  one 
calendar  week;  edible  portion  of  deer  may  be 
exported  under  $5  permit  from  the  commissioner. 
Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  at  any  time,  except  that 
migratory  game  birds  may  be  possessed  only 
during  open  season  where  taken  and  first  10  days 
of  close  season.  Importer  must  secure  from  State 
game  and  fish  commissioner  a  certificate,  fee  $1, 
to  import  game. 

Sale:  Sale  of  all  gamo  taken  in  State  prohibited, 
but  game  (except  migratory  birds)  coming  from 
without  State  may  be  sold  under  license  by  in- 
dorsement of  shipping  invoice  to  purchaser. 

CONNECTICUT 

Open  seasons:  **  Dates  inclusive 

Deer  » 

Hare,  rabbit  (except  Belgian 
or  German  hare  and  jack 

rabbit,  unprotected) Nov.  1-Dec.  15. 

Gray  squirrel,  ruffed  grouse, 
pheasant,  male  only,  wood- 
cock  Oct.  8-Nov.  23. 

Duck,  goose,  brant. Oct.  1-Jan.  15. 

t  (mudhon),  gallinule Oct.  1-Dec.  31. 

Black-bellied      and      golden 

plovers,  yellowlegs Sept.  1-Nov.  30. 

\\  llson  or  English  snipe......  Oct.  1-Nov.  30. 

Rail,  other  than  coot  and  galli- 
nule  Sept.  12-Nov.  30. 

No  open  season:  Quail,  Hungarian  partridge 
(Oct.  8, 1925);  pheasant  hen,  dove,  swans,  wood 
duck,  eider  ducks,  auks,  bitterns,  fulmars,  gannet, 
grebes,  guillemots,  gulls,  herons,  jaegers,  loons, 
munes,  petrels,  shearwaters,  terns,  and  all  shore- 
birds  (except  woodcock,  Wilson  snipe  or  jack- 
snipe,  black -bellied  and  golden  plovers,  and  yel- 
lowlegs). 
Hunting  and  tishing  licenses:  Nonresident:  $10.25. 
Resident  citizen,  $1.25.  Not  issued  to  persons 
under  «J.  Issued  by  city  or  borough  clerk.  Resi- 
dent and  his  children  may  hunt  during  open  sea- 
son without  a  license  on  land  on  which  he  is 
actually  domiciled  if  land  is  not  used  for  club  or 
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CONNECTICUT— Continued 

Hunting  and  fishing  licenses— Continued 

.    A 1  ion  not  permitted  to  hunt . 

•  port  amount  of  game  killed. 

.!os  over  16  yours  of 

h  during  oi>on  season with- 

5  on  land  on  which  he  is 

ueh  land  or  waters  are  not 

ub  or  fishing  pan* 

nits  and  possession:  Five  gray  squirrels  a 

'.son;  5 


of  other  rails,  co<  t  Posses- 

:  :iiit  of  game  prima 
i  it  may  possess 

66  season,  for  his  own  use 
...o  lawfully  taken. 
Interstate  transportation:  Export  of  all  protected 
game  prohibited;  provided,  a  r  per- 

mit may  export  game 
sessed,  when  tagged  to  show  name,  addres 
license  number  of  but  not 

than  two  days'  limit  of  migratory  birds  may 
be  exported  I  .lendarweek. 

of  State  and  legally  ex- 
port' 1  at  any  time,  except  that 
migratory  game  birds  may  be  possessed  only 
during  open  season  whore  taken  and  first  10  days 
of  close  season.  Importer  must  secure  from  super- 
intendent of  fisheries  and  game  a  permit  to  import 
game. 

Je  of  all  protected  game  prohibited. 

ernor  may  suspend  open  sea- 

v>  Owners  of  agr  k i .  .  member  of  family, 

■loyee  may  k  otgun  at  any 

ire  damaging  fruit 

trees  or  growing  tr.  .aiding 

commissioners  within  12 

hours. 

DELAWARE 

Open  seasons:  "  Datrs  inch/ 

-fridge  Nov.  15-D- 

iy) Sept.  l-Oct.  15. 

Dove   (except    in    Newcastle 

o  open  season)...  8ept.  1-Dec.  15. 

Woodcock Nov.  1-Dec.  31. 

.    goose,    bra 

jiicksnipe,    coot, 

Oct.  16-Jan.  31. 

.olden  plov- 
ers, yellowlegs Aug.  16-Nov.  30. 

^>ot  and  gal- 
lle Sept.  1-Nov.  30. 

No  open  season:  Hungarian  partridge  or  pheasant. 

WML  pood  dOOk ,  <      ■•    l    ■■    .  i  •"    ■ ':  .  -  tndliill 


ploTon,  sad  '.'  UoMmD. 

nses:  Nonresident:  Game, 


DELAWARE— Continued 

Interstate  transportation:  Export  of  rabbit, 
squirrel,  quail,  partridge,  dove,  woodcock,  goose, 
and  brant  is  prohibited;  provided  holder  of 
license  may  export,  open  to  view,  10  rabbits,  10 
squirrels,  50  rails,  and  20  birds  or  fowl  of  any  other 
eek,  lawfully  killed  by  himself,  under 
affidavit  that  the  game  is  not  for  sale.  Resident 
may  export  ducks,  snipe,  and  plover.  In  no 
event,  however,  may  a  person  export  more  than 
2  days'  limit  of  migratory  birds  in  any  one  calen- 
dar week. 

Game  taken  outside  of  State  and  legally  ex- 
portod  may  be  possessed  in  like  manner  as  game 
taken  in  State. 

Sale:  Sale  of  reedbirds  and  all  protected  game 
prohibited;  provided,  a  resident  may  sell  in  his 
own  county  20  rabbits  a  season,  lawfully  taken  by 
him.    Rabbtts  coming  from  without  the 
may  be  sold  from  November  15  to  December  31. 

18  Delaware:  Minors  under  15  years  of  age  not 
permitted  to  hunt  game  with  shotgun  or  rifle  unless 
accompanied  by  an  adult  lawfully  hunting. 

DISTRICT  OF  COLUMBIA  M 
Open  seasons:  Dates  inclusive 

Deer  meat  (sale  or  possession).  Sept.  1-Jan.  1. 
Rabbit  (except  English  rabbit, 
Belgian    hare),   squirrel 

(sale  or  possession) Nov.  1-Feb.  1. 

Marsh  blackbird. Sept.  1-Feb.  1. 

Duck,   goooe,    brunt,   W'ilson 

snipe,  coot,  galhnuie Nov.  1-Jan.  31. 

Black-bellied  and  golden  plov- 

.  yelliiwlegs Sept.  1-Dec.  l">. 

doock. Nov.  1-Dec.  31. 

Rail,  ortolan.. •..  Sept.  1-Nov.  30. 

Reedbird  (see  Order,  p.  3.r.)_._  Sept.  1-Oct.  30. 
No  open  season:  Dove,  swans,  wood  duck,  bitterns, 
grebes,  gulls,  herons,  loons,  murres,  terns,  and  all 
shorobirds   (except  woodcock,    Wilson   snipe  or 
jacksnipe,  black-bellied  and  golden  plovers,  and 
yellowlegs). 
Bag  limits  and  possession:  Twenty-five  ducks,  8 
geese,  8  brant,  25  Wilson  snipe,  6  wood* 
sora,  25  in  all  of  other  rails,  coots,  and  gallinules, 
15  iu  all  of  plovers  and  yellowlegs  a  day.     Posses- 
sion of  migratory  birds  permitted  during  first  10 
days  of  close  season;  quail,  November  1  to  March 
16:  lulled  grouse  or  pheasant  (except  English  or 
other  imported  pheasants  raised  in  inclosures, 
possession  unrestricted)  and  wild  turkey,  .\ 
ber  1  to  December  26;  prairie  chicken  (pinnated 
grouse),  September  1  to  March  15. 
Interstate    transportation:    Export,   of   migratory 
m  birds  in  excess  of  two  days'  bag  limit  in  any 
one  calendar  week  prohibited. 

Migratory  game  birds  taken  outside  of  District 
and  legally  exported  may  be  possessed  during 
open  season  where  taken  and  first  10  days  <  I 
season.    Other  uamo  may  be  possessed  during 
irict. 
Sale:   Sale  of  all  game  birds   prohibited, 
rabbit,  and  squirrel  may  be  sold  during 


I  [unting  prohibited  In  the 

nay  be 
shot  within  200  yards  of  any  bridge  or  dwelling. 

FLORIDA 
Op»*n  seasons:  Dates  inclusive 

his), 
I  (bobwhito  partridge), 

wild  turkey 

in 

'  ir.  1. 
Bquirreh   m    h 
and  ■    'iii- 

Oct.  20-Mar.  1. 

Raffed       gi 
slM  MM*  i  (tst  sweptton)       Kov.  .<>  Dec.  19. 


BseambUi  Coun- 
ty, no  open  season. 
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FLORIDA— Continued 

Open  seasons— Continued  Dates  inclusive 

Duck,  goose,  brant,  black- 
bellied  and  golden  plovers, 
Wilson    snipe,    yellowlegs, 

coot,  gallinule,  dove Nov.  20-Jan.  31. 

Woodcock Nov.  1-Dec.  31. 

Rail,  other  than  coot  and  gal- 
linule  Nov.  20-Nov.  30. 

Reedbird  (ricebird)  (see  Order 
p.  35) Aug.  16-Nov.  15. 

No  open  season:  All  wild  birds  and  animals  (except 
opossum  and  skunk)  protected  on  Pine  Island, 
Lee  County.  Swans,  wood  duck,  bitterns,  sand- 
hill and  whooping  cranes,  gannet,  grebes,  gulls, 
herons,  jaegers,  loons,  petrels,  shearwaters,  terns, 
and  all  shorebirds  (except  woodcock,  Wilson  snipe 
or  jacksnipe,  black-bellied  and  golden  plovers, 
and  yellowlegs). 

Hunting  licenses:  Nonresident  or  alien  (county 
license),  $25;  resident,  $1.25  (county  of  residence); 
resident,  $3.50  (county  other  than  county  of  resi- 
dence). License  not  required  in  voting  precinct 
nor  of  Confederate  veteran  entitled  to  a  State  pen- 
sion.   Issued  by  county  judge. 

Bag  limits  and  possession:  Two  deer,  5  turkeys, 
and  300  of  any  other  game  birds  a  year;  1  deer,  2 
turkeys,  20  quail,  25  ducks,  8  geese,  8  brant,  25 
Wilson  snipe,  6  woodcock,  25  in  all  of  rails,  coots, 
and  gallinules,  15  in  all  of  plovers  and  yellowlegs, 
and  25  doves  a  day.  Camping  or  hunting  party 
of  3  or  more  limited  to  2  deer  and  3  turkeys.  Pos- 
session of  migratory  birds  permitted  during  first 
10  days  of  close  season;  other  game  during  first  5 
days  thereof. 

Interstate  transportation:  Export  of  all  protected 
game  is  prohibited,  except  that  nonresident 
licensee  may  carry^ut  game  as  personal  baggage, 
but  not  more  than  two  days'  limit  of  migratory 
game  birds  may  be  exported  in  any  one  calendar 
week. 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  in  like  manner  as  game 
taken  in  State. 

Sale:  The  sale  of  reedbirds  (ricebirds)  and  all 
protected  game  is  prohibited. 

GEORGIA 


(Laws  of  1924  not  received) 

Open  seasons:  Dates  inclusive 

Deer.. Nov.  1-Dec.  31. 

Rabbit,  fox  squirrel Unprotected. 

Cat  squirrel Oct.  1-Feb.  28. 

Opossum Oct.  1-Feb.  1. 

Quail  (except  in  Douglas 
County,  no  open  season), 
partridge,  wild  turkey  gob- 
blers...  Nov.  20-Feb.  28. 

Duck,  goose,  brant,  coot,  gal- 
linule  Nov.  1-Jan.  31. 

Black-bellied  and  golden 
plovers,  yellowlegs,  Wilson 

snipe,  dove Nov.  20-Jan.  31. 

Woodcock... Nov.  1-Dec.  31. 

Rail,  other  than  coot  and  gal- 
linule  Sept.  1-Nov.  30. 

Reedbird  (ricebird) .  (See  Or- 
der, p. 35) Aug.  16-Nov.  15. 

No  open  season:  Fawn,  grouse,  pheasant,  turkey 
hen,  introduced  game  birds,  swans,  wood  duck, 
eider  ducks,  bitterns,  sandhill  and  whooping 
cranes,  gannet,  grebes,  gulls,  herons,  loons, 
petrels,  shearwaters,  terns,  and  all  shorebirds 
(except  woodcock,  Wilson  snipe  or  jacksnipe, 
black -bellied  and  golden  plovers  and  yellowlegs) . 
Hunting  license*:  Nonresident,  $15;  resident, 
State,  $3;  county,  $1  (good  only  in  county  of 
residence).  License  not  required  in  militia  dis- 
trict or  to  hunt  on  own  or  leased  land.  Issued 
by  commissioner  or  county  warden. 
Bag  limits  and  possession:  Two  deer,  2  turkeys  a 
season ;  15  cat  squirrels,  25  quail,  25  ducks,  8  geese, 
8  brant,  15  in  all  of  plovers  and  yellowlegs,  25 
Wilson  snipe,  6  woodcock,  25  in  all  of  rails,  coot, 
and  gallinules,  25  doves  a  day.    Possession  of 


GEORGIA— Continued 

migratory  birds  except  woodcock  permitted  dur- 
ing first  10  days  of  close  season. 

Interstate  transportation:  Export  of  all  protected 
game  prohibited;  provided,  nonresident  licensee 
may  take  out  in  personal  possession  game  lawfully 
killed,  but  not  more  than  2  days'  limit  of  migra- 
tory birds  may  be  exported  in  any  one  calendar 
week. 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  imported  under  a  permit,  fee  $1 
and  possessed  under  a  permit,  fee  $1,  in  like  man- 
ner as  game  taken  in  State.  Permits  issued  by 
game  and  fish  commissioner. 

Sale:  Sale  of  reedbirds  (ricebirds)  and  all  protected 
game  prohibited. 

HAWAII 

Open  seasons:  Dates  inclusive 

Deer.. Apr.  1-Oct.  31. 

Pheasant  (male),  quail Nov.  1-Jan.  31. 

Wild  dove,  wild  pigeon July  1-Dec.  31. 

Native  wild  duck Nov.  1-Jan.  31. 

No  open  season:  Wild  geese,  hen  pheasants,  sky- 
larks; wild  goat,  sheep,  cattle,  pigs. 
Hunting  licenses:  Aliens  and  nonresident  citizens 

(county  license),   fee   $25;   resident   citizen,   $5. 

Permission  of  owner  or  occupant  required  to 

hunt  on  lands  of  another. 
Bag  limits    and   possession:    Cock    pheasant,    5; 

other  birds,  25  a  day;  possession  of  deer  meat 

prohibited  during  closed  season. 

IDAHO 

Open  seasons: 18  Dates  inclusive 

Elk  in  Bingham,  Bonneville, 
Clark,  Fremont,  and  Teton 

Counties Nov.  1-Nov.  30. 

Elk  in  Clearwater  and  Idaho 

Counties Oct.  1-Nov.  15. 

Mountain  goat  in  Custer  and 

Lemhi  Counties Oct.  1-Nov.  15. 

Deer,  mountain  goat  in  Adams, 
Blaine,  Boise,  Bonneville, 
Butte,  Clark,  Elmore,  Good- 
ing, Jeflerson,  Lincoln, 
Madison,     Power,     Teton, 

and  Valley  Counties Oct.  15-Nov.  15. 

Deer  in  Clearwater,  Custer, 
Idaho,  Latah,  Lemhi,  Lewis, 

and  Nez  Perce  Counties Oct.  1-Nov.  15. 

In  Benewah,  Bonner, 
Boundary,  Kootenai, 
and  Shoshone  Counties.  Nov.  1-Nov.  30. 

In  Franklin  County Oct.  15-Nov.  1. 

Bear Unprotected. 

Quail  in  Ada,  Gem,  Gooding, 
Kootenai,   Nez   Perce,  and 

Owyhee  Counties. Nov.  1-Nov.  15. 

Sage  hen  (see  exceptions) Aug.  1-Aug.  31." 

Exceptions:  In  Bear  Lake 
and  Caribou  Counties..  Aug.  16-Aug.  31 
In  Ada,  Adams, 
Blaine,  Boise,  Ca- 
mas, Canyon,  Cas- 
sia, Elmore,  Frank- 
lin, Gem,  Gooding, 
Jerome,  Lincoln, 
Minidoka,  Owyhee, 
Payette,  Twin 
Falls,  Valley,  and 
Washington  Coun- 
ties.  No  open  season. 

Chinese,  ring-necked,  or  Mon- 
golian pheasants  in  Ada, 
Canyon,  Gem,  Gooding, 
Jerome,  Latah,  Lincoln, 
Nez  Perce,  Owyhee,  Payette, 
Twin  Falls,  and  Washing- 
ton Counties Nov.  1-Nov.  30. 

In  Bingham  County Nov.  1-Nov.  15. 

Grouse  in  Benewah,  Bonner, 
Boundary,    Kootenai,    and 

Shoshono    Counties.. Oct.  1-Oct.  31. 

In  Clearwater,  Idaho,  La- 
tah, Lewis,  and  Nez 
Perce  Counties Sept.  15-Oct.  15. 


Game  Laws  for  the  Season  1924-1925 
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IDAHO— Continued 

Open  seasons—  Continued  Dates  inclusive 

Blue  or  dusky  grouse  in  Ban- 
nock, Bingham,  Bonneville, 
Butte,  Clark,  Fremont, 
Idaho,     Lemhi,     Madison, 

and  Teton  Counties Sept.  16-Oct.  15. 

In  Bear  Lake,   Caribou, 
Franklin,  and  Oneida  '• 

Counties Sept.  1-Oct.  1. 

Ruffed  grouse  in  Bannock, 
Bear  Lake,  Bingham,  Bonne- 
ville, Butte,  Caribou,  Clark, 
Custer,  Franklin,  Fremont, 
Jefferson.  Madison,  Oneida,'9 
Power1*  and  Teton  Counties.  Sept.  15-Oct.  15. 

Dove.... Sept.  1-Dec.  15. 

Duck,  goose,  brant,  Wilson 
snij>e  or  jacksnipe,  black- 
bellied  and  golden  plovers, 
yellow  legs,  coot,  and  galli- 

nule Sept.  16-Dec.  31. 

Hail,  other  than  coot  and  galli- 

nule Sept.  1-Nov.  30. 

No  open  season:  Deer,  elk,  mountain  goat  (except 

as  above);  moose,  antelope,  caribou,  mountain 

sheep,    buffalo,   spotted   fawn,    calf  elk;   quail, 

grouse  (except  as  above),  imported  pheasants 

■  pt    Chinese   ring-necked,    and    Mongolian 

;<ants  as  above) ;  prairie  chicken,  swans,  wood 

- .  bitterns,  little  brown  and  sandhill  cranes, 

grebes,  gulls,  herons,  loons,  terns,  and  all  shore- 

(except  Wilson  snipe  or  jacksnipe,  black- 

i  and  golden  plovers,  and  yellowlegs). 

Hunting    and    fishing    licenses:    Nonresident:  K 

Game  and  fish.  $25;  bird,  $5;  fish,  $3.  Alien:  Game 

and  fish,  $50;  fish,  $10;  gun  license,  $5.    Resident: 

Game  and  fish,  $2.    Issued  by  warden,  deputy, 

or  authorized  agent.    Fishing  license  not  required 

of  minor  under  14  years  of  age  or  of  resident 

women,  and  veterans  of  Civil  War  may  hunt  and 

without  a  license.     Persons  under  12  pro- 

1  from  possessing  gun  afield. 

Bag  limits  and  possession:  One  deer,  1  elk,  1  goat 

-  quail;  4  in  all  of  Chinese  ring-necked 

and  Mongolian  pheasants;  6  in  all  of  sage  hen, 

native  pheasant,  and  grouse  a  day  or  in  possession; 

25  doves,  25  ducks,  8  geese,  8  brant,  15  in  all  of 

ra  and  yellowlegs,  25  Wilson  snipe,  50  sora 

and  25  in  all  of  other  rails,  coots,  and  gallinules  a 

day.     Migratory  waterfowl  may  be  stored  by 

ipe  i>crmit,  during 

open  season  and  10  days  thereafter.    Game  may 

:  ted,  or  carried  more  than 

■•■■  <!ose  of  open  season. 

Interstate  transportation:  Export  of  all  proto 

hunter  may  export 
one  d  '  **ame  birds  and,  under  hunting- 

•r  game  lawfully  taken;  big  game 
*  o  may  be  exported  under 
a  50-  ilcn  or 

tuffed  birds  legally 
secured  may  be  exported  under  a  reshipping  per- 
cent of  game  by  imrcel  post  prohibited . 
Game  taken  outside  of  State  and  legally  e.x  i 
may  be  possessed  in  like  manner  as  game  taken 

Jeofail  protected  game  prohibited.    Hides, 


son  in 

ioil  or 


laiee  naving  larger  non- 

auie  hunting  muf-t  p.»> 


ILLINOIS 

Open  seasons:  »  Dates  inclusive 
Rabbit,  in  Southern  and  Cen- 
tral Zones Nov.  10-Jan.  1. 

In  Northern  Zone Nov.  10-Jan.  31. 

Squirrel,  in  Northern  Zone..,  Sept.  1-Dec  1. 

In  Central  Zone Aug.  1-Dec.  1. 

In  Southern  Zone July  1-Dec.  1. 

Quail  (bobwhite) Nov.  10-Dec.  10. 

Prairie  chicken . Nov.  10-Nov.  21. 

Introduced  pheasant  (cocks)..  Nov.  10-Nov.  15. 

Dove Sept.  l-Sept.30. 

Duck  (except  wood  duck), 
goose,  brant,  Wilson  snipe, 
coot,  gallinule,  black-bellied 
and  goldensplovers,  yellow- 
legs  Sept.  16-Dec.  31. 

Rail,  other  than  coot  and  gal- 
linule   Sept.  16-Nov.  30. 

No  open  season:  Deer  (1929);  wild  turkey,  intro- 
duced pheasant  hen,  sand  grouse,  ruffed  grouse 
(partridge),  blue,  mountain,  and  valley  quail, 
Hungarian  partridge,  capercailzie,  heath  hen, 
black  grouse,  woodcock  (1929);  swans,  wood  duck, 
eider  ducks,  bitterns,  little  brown,  sandhill,  and 
whooping  cranes,  grebes,  gulls,  herons,  jaegers, 
loons,  murres,  petrels,  terns,  and  all  shorebirds 
(except  Wilson  snipe  or  jacksnipe,  black-bellied 
and  golden  plovers,  and  yellowlegs). 
Hunting  licenses:"  Nonresident  citizen,  $10.50; 
resident  citizen,  $1.  Licenses  not  issued  to  aliens, 
nor  to  minors  under  16  without  written  consent 
of  parent  or  guardian.  Issued  by  village,  county, 
or  city  clerk.  Owners,  their  children,  and  tenants 
in  actual  residence  may  hunt  during  open  season 
on  own  land  without  license.  Permission  re- 
quired to  hunt  on  lands  of  another.  Taxiderm- 
ist, $5. 
Bag  limits  and  possession:  Ten  squirrels,  15  rab- 
bits, 12 quail,  3  prairie  chickens,  2  cock  pheasants, 
15  doves,  15  in  all  of  black-bellied  and  golden  plov- 
ers and  yellowlegs,  15  snipe,  15  in  all  of  coot  and 
gallinules,  15  rail,  but  not  more  than  25  in  all  of 
rails,  coots,  and  gallinules,  15  ducks,  8  geese,  8 
brant  a  day.  Limit,  in  possession,  20  squirrels, 
36  quail,  12  prairie  chickens,  6  cock  pheasants,  25 
doves,  50  black-bellied  and  golden  plovers  and 
yellowlegs,  50  snipe,  60  coots  and  gallinules,  60 
rail,  60  ducks,  10  geese,  10  brant. 
Interstate  transportation:  Export  of  all  protected 
game  (except  rabbit)  prohibited;  provided,  non- 
resident licensee  may  take  from  State  50 game  birds 
or  animals,  if  carried  openly  for  inspection,  but 
not  more  than  2  days'  limit  of  migratory  birds 
may  be  exported  in  any  one  calendar  week.  Resi- 
dent may  carry  out  game  under  his  license. 
.  Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  in  like  manner  as  game 
taken  in  State. 
Sale:  Sale  of  all  protected  game  'exceot  rabbit 
during  open  season)  prohibited. 


"  Illinois:  Southern  Zone  includes  Madison,  Bond, 
Fayotte,  Effingham.  Jasper.  Crawford,  and  all  coun- 
ties south.  Central  Zone  includes  Hancock.  Mc- 
Donough,  Fulton,  Tazewell,  McLean,  Ford,  and 
all  counties  south  to  northern  boundary  of  Southern 
Zone.  Northern  Zone  includes  rest  of  counties  of 
State. 

»  Angling  licenses:  Resident,  $0.50;  nonresident, 
$1.25.  Issued  by  county,  city,  and  tillage  clerks. 
Not  required  of  person  and* 

INDIANA 
Open  seasons:  Dates  inclusive 

Mt Apr.  1   Jan. 9. 

Squirrel      Aug.  l-Nov.  30. 

.  ruiied  grouse Nov.  10-Dec.  20. 

.  .  I. 
Duck,  goose,  brant Sept.  16-Dec.  31. 

Iwck Oct.  l-Nov.30. 
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INDIANA— Continued 


Open  seasons—  Continued  Dates  inclusive 

-bellied  and  golden  plov- 
■' How  legs,  Wilson  snipe 
or  jacksnipe,  coot,  gallinulo  Sept.  16-Dec.  20. 
Rail,  other  than  coot  and  galli- 

Sept.  1-Nov.  30. 

No  open  season:  Deer.  Hungarian  partridge,  intro- 
i>;int,  wild  turkey,  dove,  swans,  wood- 
duck,  bitterns,  sandhill  and  whooping  cranes, 
.  gulls,  herons,  jaegers,  loons, 
murres,  petrels,  terns,  and  all  shorebirds  (except 
woodcock,  Wilson  snipe  or  jacksnipe,  black- 
bellied  and  golden  plovers,  and  yellowlegs). 

Hunting  and  fishing  licenses:  Nonresident:  Game 
and  fish,  $15.50;  fish,  $1.  Resident:  Game  and 
fish.  $l.  Issued  by  clerk  circuit  court.  Not 
issued  to  person  under  14  without  written  consent 
of  parent  or  guardian.  Honorably  discharged 
soldiers,  sailors,  and  marines,  and  those  in  the 
ngttlar  service  who  are  resident  of  the  State 
require  no  license  to  hunt  and  fish;  owners  of 
farm  land,  their  children  living  with  them,  and 
tenants  may  hunt  during  open  season  on  own 
land  without  a  license.  No  license  required  of 
persons  to  fish  in  county  of  residence  or  contigu- 
ous counties.  All  children  under  18  and  wife  of 
licensee  may  fish  without  license.  Permission 
required  to  hunt  on  lands  of  another. 

Bag  limits  and  possession:  Fifteen  quail,  5  prairie 
chickens,  18  ducks,  8  geese,  8  brant  a  day;  45 
quail,  45  ducks,  24  geese,  24  brant,  in  possession 
as  result  of  3  or  more  days'  consecutive  hunting; 
25  Wilson  snipe,  6  woodcock,  50  sora,  and  25  in 
all  of  other  rails,  coots,  and  gallinules,  and  15 
in  all  of  plovers  and  yellowlegs  a  day.  Possession 
of  waterfowl  permitted  during  first  10  days  of 
close  season. 

Interstate  transportation:  Export  of  deer,  quail, 
grouse,  prairie  chicken,  pheasant,  wild  turkey, 
woodcock,  duck,  goose,  brant,  and  other  water- 
fowl prohibited,  except  that  nonresident  nay 
take  from  State  15  birds,  killed  by  himself  (or 
45  if  he  has  hunted  for  3  or  more  days  consecu- 
tively) if  carried  openly  for  inspection  together 
with  license,  but  not  more  than" two  days'  limit 
of  migratory  birds  may  be  exported  in  any  one 
calendar  week. 

Deer,  turkeys,  and  rabbits  taken  outside  of 
State  and  legally  exported  may  be  possessed  at 
any  time;  other  game  legally  exported  may  be 
possessed  in  like  manner  as  game  taken  in  State. 

Sale:  Sale  of  quail,  prairie  chicken,  introduced 
pheasants,  Hungarian  partridges,  and  migratory 
birds  prohibited. 

Miscellaneous:  Shooting  on  highways  or  with 
searchlight  prohibited. 

IOWA 

Open  seasons:  Dales  inclusive 

Squirrel  (gray,  timber,  or  fox).  Sept.  1-Jan.  1. 
,    goose,    brant,    Wilson 
snipe  or  jacksnipe,  coot,  gal- 
linule,     black-bellied     and         * 
golden  plovers,  yellowlegs. _  Sept.  16-Dec.  31. 

■Icock... Oct.  1-Nov.  30. 

Rail,  other  than  coot  and  gal- 

linule.. Sept.  16-Nov.  30. 

No  open  season:  Deer,  elk;  quail,  prairie  chicken, 
introduced  pheasants,  Hungarian  partridge  (1927); 
ruffed  grouse  or  pheasant,  wild  turkey  (1932); 
turtle  dove,  swans,  wood  duck,  eider  ducks, 
bitterns,  little  brown,  sandhill,  and  whooping 
cranes,  grebes,  gulls,  herons,  jaegers,  loons, 
murres,  terns,  and  all  shorebirds  (except  wood- 
cock, Wilson  snipe  or  jacksnipe,  black-bellied 
and  golden  plovers,  and  yellowlegs). 
Hunting  and  fishing  licenses:  Nonresident  or 
alien,  game,  $10;  nonresident,  fish,  $3  (required 
of  males  over  18  years  of  age).  Resident  citizen, 
$1.  Issued  by  county  auditor.  License  not 
granted  to  persons  under  18  without  written  con- 
sent of  parent  or  guardian.  Owners  of  farm  lands, 
Ujeir  children,  and  tenants,  may  hunt  on  own 
lands  during  open  season  without  license.  Un- 
lawful to  hunt  on  cultivated  or  inclosed  lands  of 
another  without  permission  from  owner. 


IOWA— Continued 

Bag  limits  and  possession:  Fifteen  ducks,  8  gecso, 
8  brant,  a  day,  50  waterfowl  in  possession;  15  in 
all  of  plovers  and  yellowlegs,  5  Wilson  snipe,  6 
woodcock,  5  each  of  rails,  coots,  and  gallinules  a 
day,  but  not  more  than  25  in  all  of  rails,  coots,  and 
gallinules  a  day;  5  of  each  species  in  possession. 
Possession  permitted  during  first  10  days  of  close 
season. 

Interstate  transportation:  Export  of  all  protected 
game  prohibited,  except  that  nonresident  may 
take  from  State  not  more  than  25  game  birds  or 
animals,  if  carried  openly  for  inspection,  and  if 
hunting  license  be  shown  on  request,  but  not 
more  than  two  days'  limit  of  migratory  birds  may 
be  exported  in  any  one  calendar  week. 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  at  any  time,  except  that 
migratory  game  birds  may  be  possessed  only 
during  open  season  where  taken  and  first  10  days 
of  close  season.  After  expiration  of  first  10  days 
of  close  season  in  State,  possessor  of  game  must 
show  lawful  taking. 

Sale:  Sale  of  all  protected  game  prohibited. 


KANSAS 

Open  seasons:  Dates  inclusive 

Fox  squirrel Aug.  1-Jan.  1. 

Quail  (season  closed  in  odd, 

open  in  even  years) Dec.  1-Dec.  10. 

Prairie  chicken Sept.  20-Sept.  30 

Dove Sept.  1-Oct.  15. 

Duck,  goose,  brant,  Wilson 
snipe,  coot,  gallinule,  black- 
bellied  and  golden  plovers, 

yellowlegs.. _.  Sept.  16-Dec.  31. 

Rail,  other  than  coot  and  galli- 
nule.   Sept.  1-Nov.  30. 

No  open  season:  Deer,  antelope  (1925);  red,  gray, 
and  black  squirrels,  ruffed  grouse  (partridge), 
pheasant  (English,  Mongolian,  Hungarian); 
woodcock,  swans,  wood  duck,  eider  ducks,  bit- 
terns, little  brown,  sandhill,  and  whooping 
cranes,  grebes,  gulls,  herons,  loons,  terns,  and  all 
shorebirds  (except  Wilson  snipe  or  jacksnipe, 
black-bellied  and  golden  plovers,  and  yellowlegs). 
Hunting  licenses:  Nonresident,  $15.  Issued  by 
secretary  of  state.  Resident,  $1.  Issued  by 
county  clerk.  Resident  landowner  or  member  of 
family  may  hunt  on  own  land  during  open  season 
without  a  license.  Unlawful  to  hunt  on  land  of 
another  or  on  highway  or  railroad  right  of  way 
adjacent  thereto  without  consent  of  owner,  unless 
accompanied  by  him.  Alien  not  permitted  to 
hunt. 
Bag  limits  and  possession:  Quail,  10  a  day,  50  a 
season;  25  in  all  of  ducks,  coots,  and  gallinuloi';  20 
doves,  5  prairie  chickens,  5  in  all  of  geese  and 
brant,  6  rails,  and  ]  5  in  all  of  Wilson  snipe,  plovers, 
and  yellowlegs  a  day.  Possession  permitted  dur- 
ing first  5  days  of  close  season. 
Interstate  transportation:  Export  of  all  protected 
game  birds  prohibited,  except  that  a  person  may 
carry  or  transport  open  to  view,  and  in  his  per- 
sonal possession,  not  more  than  2  days'  limit  of  2 
kinds  of  game,  legally  taken  by  himself. 

Game  of  not  more  than  two  kinds,  and  not  more 
than  two  days'  bag  limit,  taken  outside  of  State 
and  legally  exported  may  be  possessed  at  any 
time,  except  that  migratory  game  birds  may  bo 
possessed  only  during  open  season  when;  taken 
and  first  10  days  of  close  season.  After  expiration 
of  first  5  days  of  close  season  in  State,  possessor  of 
game  must  show  lawful  taking. 
Sale:  Sale  of  all  protected  game  birds  prohibited. 


KENTUCKY 

Open  seasons:  Dates  inclusive 

Rabbit" Nov.  15-Dec.  31. 

Squirrel July  1-Dec.  15. 

Quail,  raffed  grouse  (native 

pheasant) Nov.  15-Jan.  1. 

Dove Sept.  1-Dec.  15. 

Woodcock Nov.  15-Nov.  30. 


Game  Laws  for  the  Season  192^-1925 
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KENTUCKY— Continued 


Open  seasons— Continued  Dates  inclusive 

Duck,  goose,   brant.   W| 
snipe    or 
galiinule,  I 

golden  {''.  Sept.  16-Dec.  31. 

Rail,    oth ■•!■ 

galiinule Sept.  1-Nov.  30. 

No   open   season:    Deer,   elk    (i928);    introduced 

partridge,    wild    turkey 

sandhill  and 

•  ?,  gulls,  herons,  jaegers, 

looi    .  a  all  shorebirds  (except 

.  black-bellied  and  golden 

\i  licenses:    Nonresident    or    alien,    $7.50. 
$1.    Issued  by   county    clerk.     Resi- 
dent] \  and  members  of  families 
during  open  season  wit h- 
.    Unlawful  to  enter  inclosed  lands  of 
another  for  shooting,  hunting,  or  fishing  without 


i:  Twelve  quail  a  day,  12 
ssession  for  i  y  of  hunt;  15 

fssion  for  each  sin ■> 
grouse  a  day;  25  ducks,  8 
1  <>odcoek,  loinall  of  plovi 

nipe,  and  25  in  all  of  other 

\  and  gallinulcs  a  <; 

;ate    transportation:    Export   of   deer,    elk, 

ohibited,  except  that  a 

game  lawfully  kilh 

m,  but  not  more  than  2  days' 

i  Is  may  be  exported  in  any 

of  State  and  legally  ex- 
y  be  possessed  during  open  season  in 

grouse,  introduced 

ian  partridge,  wild 
turkey,  and  migratory  birds,  wherever  killed, 
prohi: 


*»  Kentucl:  ky  be  taken  with  dogs  or 

traps  (except  snares)  at  any  time  for  a  person's  own 
use  on  his  own  land,  but  not  for  sale  or  barter. 

LOUISIANA 

<>H-n  mmmm  Dates  inclusive 
Deer,**  bear,"  squirrel,  chip- 
munk, hare,  rabbit,  dove..  Nov.  15-Jan.  31. 
Suail 15. 
Dec.  1-Jan31. 

Qros-bec  (night  heron).. July  1-Nov.  1. 

.nt,    black- 
bellied  and  golden  plovers, 

.  coot,  gailinuie Nov.  Wan.  31. 

No    open    season: 

iuced  pheasant,  upland  plover  (pap 
(ltf23);  swans,  wood  duck,  woodcock,  I 
hill;.  grebes,  gulls. 

herons,  loons,  petrels,  terns,  and  all  shorebirds 
(exoj-pt  Wilson  snipe  or  jacksnipe,  black  bellied 
••Ilowlega). 
Hunting  Hce—si  Nonresident  or  alien:  Deer  and 

■ 
••'•tors.    Nonresident  or  alien  n 
mitted   to   hunt    f.,r    profit.     License  does  not 
-ri/e   hunting  on  laud  of  another  without 

Bag  limits  and  posaeaeiaa:  Two  deer  a  day  or  in 
possession,  6  a  season;   15  squirrels  and 
muaks,  15  quail,  1  turkey,  25  doves,  25  ducks, 
8  geese.  8  brant,  10  in  a 

and  galhnules;  15  groR-becs;  l  plovers, 

and   ycllowl.**;   2.J    Wilson  sni|*»    and    i. 
bird*  in  all  a  day.     Possession  permitted  during 
ve  days  of  close  season. 

importation:  Kiport  of  all  protested 

may  carry  with 

license  two  days'  limit  r  sale; 

..;  or  skin  of  birds  legally  taken  may 
lx»  exported  ..  ...  I  in  a  package  properly 

marked.    All  ga:  packages  containing 

game  must  be  tagged  to  show  kind  and  number, 
names  of  consignor  and  consignee,  Initial  point 


LOUISIANA— Continued 

of  billing,  and  destination.  Bears  may  not  be 
exported,  except  under  written  permission  of 
conservation  department. 

me  taken  outside  of  State  and  legally  ex- 
ported ni.iy  l  at  any  time,  except  that 
migratory  game   birds  may   be  possessed  only 
duri;,                   'Ti  where  taken  and  first  ' 
of  close  season.    After  expiration  of  first  I 
of  close  season  in  State,  possessor  of  game  must 
show  lawful  taking. 
Sale:  Sale  of  all  game  (except  squirrels  and  ; 
during  open  season)  prohibited. 

H  Louisiana:  Deer  season  fixed  by  conservation 

commissioner. 

"  Nonresidents  coming  into  State  to  hunt 
must  report  in  writing  to  conservation  depai 
before  arrival  at  destination. 

MAINE  * 

Open  seasons:  r  Dates  inclusive 

Deer  (see  exception) Oct.  16-Nov.  30. 

Exception:  In  Androscog- 
gin, Cumberland,  Ken- 
nebec,   Knox,    Lincoln, 
lahoc,  Waldo,  and 

York  Counties- Nov.  1-Nov.  30. 

Hare,  rabbit... Oct.  1-Feb.  28. 

CI  ray  squirrel Oct.  1-Oet.  31. 2S 

Rutted      grouse,      partridge, 

woodcock Oct.  1-Nov.  30. 

Duck,   goose,   brant,    Wilson 
snipe,  coot,  galiinule  (a 

ception) Sept.  16-Dec.  31. 

Exception:  Waterfowl,    in 
Back     Bay,     Portland, 
above     Grand     Trunk 
railway  hi  i                     .  No  open  season. 
Black -bellied       and      golden 
plovers,  yellow  legs  (see  ex- 
ception)   Aug.  16-Nov.  30. 

Exception:  In  Merrymeet- 
ing  Bay  and  towns  ad- 
jacent thereto Sept.  16-Nov.  30. 

Rail,  other  than  coot  and  gal- 
iinule  Sept.  1-Nov.  30. 

No  open  season:  Moose   (1925);   deer  on 

1  Mount  Desert  Islands,  and  in 
towns  of  Deer  Isle,  and  Stonington,  in  Hancock 
County,  in  Isle  au  Haut,  in  Knox  County,  in 
Perkins,  Sagadahoc  County.  Kineo  Point  and 
Katahdin  Park  Game  Preserve, 
Counl  Q  Carle  and  Augusl 

•  .  and  in  all  • 
bunting  is  prohibited  bylaw;  cow  and  calf 
caril 
black 

ns,  wood  du' 


Dunlin 
moost 
Oxiot 

i-  <  T    ,v 


lent  hunting 
in  and 
.  prior 


$3.15  (not 
of  age);  resi- 

game,  $15  (i;  \i  alien,  who  p 

t.ato  and  who  have  resided  In  State  two 
>  ontinuously    prior     to     ai 
Taxidcnni-  •  ir.cn,  $5;  resident    i 

$25.   Guide  licenses:  Nonresident,  $20  (issued  only 
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MAINE— Continued 

Bunting  and  fishing  licenses— Continued 
to  residents  of  adjoining  States  or  Provinces); 
resident,  $1.  Must  not  guide  more  than  five  per- 
sons hunting  at  one  time.  Sporting  camp,  $5. 
Shipping  licenses  (within  State) :  Resident,  deer, 
$2;  one  pair  of  game  birds  in  seven  days,  50  cents. 
Issued  by  commissioner. 

Resident  hunting  and  fishing  license,  fee  25 
cents.  Resident  or  member  of  immediate  family 
may  hunt  during  open  season  on  own  land  used 
exclusivel  y  for  agricul  tur al  purposes  and  on  which 
he  is  actually  domiciled  without  a  license.  Li- 
cense valid  as  long  as  holder  remains  citizen  of 
State.  Issued  by  city,  town,  and  plantation 
clerks. 

Bag  limits  and  possession:  Two  deer  (except  in 
Androscoggin,  Cumberland,  Kennebec,  Knox, 
Lincoln,  Sagadahoc,  Waldo,  and  York  Counties, 
collectively,  limit  1)  a  season;  5  ruffed  grouse  a 
day,  25  a  season;  10  ducks,  8  geese,  8  brant,  15  in 
all  of  plovers  and  yellowlegs  but  not  more  than  5 
plovers,  10  Wilson  snipe,  6  woodcock,  and  25  in 
all  of  rails,  coot,  and  gallinules  a  day.  Trans- 
portation of  migratory  game  birds  must  be  com- 
pleted within  five  days  after  close  of  season; 
reasonable  time  allowed  after  close  of  season  to 
transport  other  game  to  home  of  owner.  Deer 
may  not  be  used  or  had  in  possession  in  lumber 
camps.  Possession  of  migratory  birds  limited  to 
first  10  days  of  close  season;  deer  legally  secured 
may  be  possessed  during  close  season. 

Interstate  transportation:  Export  of  all  protected 
game  prohibited;  provided,  a  resident  of  the 
State,  under  shipping  license  (fee,  $5)  may  export 
5  partridges,  6  woodcock,  or  10  ducks,  lawfully 
killed  by  himself,  but  he  must  accompany  the 
birds.  A  nonresident  may  export,  open  to  view 
under  hunting-license  tags,  2  deer,  5  partridges, 
10  ducks,  and  6  woodcock,  lawfully  killed  by 
himself,  upon  identifying  same  at  shipping  point; 
nonresident  licensee  may  also  ship  out  one  pair  of 

f;ame  birds  a  month  under  a  special  50-cent 
icense. 

Moose  or  caribou,  or  parts  thereof,  taken  out- 
side of  State  and  legally  exported  may  be  im- 
ported under  permit  and  shipping  tag  and  pos- 
sessed at  any  time.  Deer  properly  tagged  where 
taken  and  game  birds  may  be  imported  under 
permit  during  open  season  in  State  and  possessed 
in  like  manner  as  game  killed  in  State,  but  not 
more  than  2  deer  may  be  killed  anywhere  and 
possessed  in  State  during  one  season.  Permits 
and  shipping  tags  issued  by  commissioner  of  in- 
land fisheries  and  game. 
Sale:  Sale  of  all  protected  game  birds  prohibited; 
unlawful  to  sell  or  give  away  deer  for  export. 
Local  provision  dealer,  under  $5license,  may  pur- 
chase 2  deer  for  retail  to  his  customers.  Deer 
skins  and  skins  with  heads  attached  may  be 
bought  and  sold  by  residents  under  $25  license. 
Heads  when  detached  from  skins  with  which 
purchased  may  besold  tolicensed  taxidermists. 
Miscellaneous:  Unlawful  to  possess  rifle  or  shot- 
gun, either  loaded  or  with  acartridgein  the  maga- 
zine thereof,  in  or  on  any  motor  vehicle  while 
upon  any  highway  or  in  the  fields  or  forest. 


*•  Maine:  Commissioner  may  make  local  regula- 
tions and  governor  may  suspend  hunting  or  fishing 
seasons  during  drought. 

"  A 11  hunting  is  prohibited  on  Kineo  Point  and 
Mount  Katahdin,  Piscataquis  County;  on  Prouts 
Neck,  and  on  Richmonds  Island,  Cumberland 
County;  southern  point  Swan  Island;  and  locally 
intownofEden,  Hancock  County,  Cape  Elizabeth, 
and  town  of  Scarboro,  Cumberland  County.  (See 
State  1  aws  for  details  and  other  protected  areas) . 

*8  8quirrels  protected  in  parks  and  in  compact  or 
built-up  portions  of  cities  and  villages. 


MARYLAND 
Open  se asons :  Dates  i nclusive 

Deer  (male — having  an  antler 
.  6  or  more  inches  in  length 

without  points)  in  Allegany 

County   and   within   game 

preserves  inclosed   with   7- 

foot   fence   in    Washington 

County Dec.  1-Dec.  15. 

Rabbit,     quail     (partridge) , 

ruffed    grouse     (pheasant) , 

wild  turkey  (see  exception).  Nov.  10-Jan.  1. 
Exception:  Wild  turkey  in 

Garrett  County Nov.  10-Dcc.  24. 

Q«,i,vMi»  /Sept.  1-Oct.  15. 

Squirrel  *> {Nov.  10-Jan.  1. 

Woodcock Nov.  10-Dec.  31. 

Dove Sept.  1-Dec.  15. 

Duck,  goose,    brant,    Wilson 

snipe,  coot,  gallinule Nov.  1-Jan.  31. ^ 

Black-bellied      and      golden 

plovers,  yellowlegs Aug.  16-Nov.  30. 30 

Rail,  other  than  coot  and  gal- 
linule  Sept.  1-Nov.  1. 

Reedbird  (see  Order,  p.  35)...  Sept.  1-Oct.  30. 
No  open  season:  Deer,  elk  (1928);  introduced 
pheasant,  swans,  wood  duck,  eider  ducks,  auks, 
bitterns,  sandhill  crane,  gannet,  grebes,  gulls, 
herons,  jaegers,  loons,  murres,  petrels,  shear- 
waters, terns,  and  all  shorebirds  (except  woodcock 
Wilson  snipe  or  jacksnipe,  black-bellied  and 
golden  plovers,  and  yellowlegs). 
Hunting  licenses:  Nonresident,  $10.50  (fee  $5.10 
for  State  license  if  applicant  owns  real  estate  in 
Maryland  assessed  at  $500;  $1. 10  for  county  license 
in  county  where  such  real  estate  is  located);  res- 
ident, State,  $5.10;  county,  $1.10;  issued  by  clerks 
of  circuit  court— in  Baltimore  City  by  clerk,  court 
of  common  pleas.  License  not  issued  to  person 
under  14  years  of  age  without  written  request  of 
parent  or  guardian.  Licensee  required  to  wear 
tag  displayed  on  middle  of  back.  Owners,  ten- 
ants, and  their  children  may  hunt  on  own  land 
during  open  season  without  license.  Patuxent 
River  Club  license,  $25;  issued  by  clerk  of  circuit 
court. 

Sinkbox,  sneak  boat,  blind,  pusher.—  Cecil:  Sneak 
boat  (Bohemia  and  Elk  Rivers),  $5.50;  sinkbox 
(Bohemia  and  Elk  Rivers),  $10.50  (see  also  Sas- 
safras River).  Anne  Arundel:  Pusher,  $2;  booby 
and  brush  blinds  (west  side  Chesapeake  Bay), 
$5;  (South  River),  $2.50.  Harford:  Sinkbox, 
$20.75;  sneak  boat,  $5.75.  Kent:  In  waters  from 
Fairlee  Creek  to  north  end  of  Hickory  Thicket, 
blind,  $5  (see  also  Sassafras  River).  Comegys 
Bight:  Sinkbox,  $20.50;  blind,  $5.50.  Queen  Anne: 
Sinkbox,  $10.50;  booby  blind,  $5.50.  Susauehanna 
Flats:  Sinkbox,  $20.75;  sneak  boat,  $5.75.  Talbot: 
Sinkbox  or  blind,  $5  (issued  to  county  resident 
only).  Patuxent  River:  Pusher,  $2.50  (required 
of  residents  to  push  or  paddle  nonresidents); 
blind,  $5.25  (required  in  Calvert  County,  south 
of  Hunting  Creek).  Sassafras  River:  Sinkbox, 
blind,  $10.50  (issued  only  to  residents  of  Kent  and 
Cecil  Counties  or  owners  of  real  estate  therein 
assessed  at  $500). 
Bag  limits  and  possession:  One  deer,  4  wild  tur- 
keys a  season;  10  rabbits,  25  squirrels,  12  quail 
(partridge),  2  ruffed  grouse,  6  woodcock,  25  doves, 
25  jacksnipe,  15  yellowlegs,  5  black-bellied  plover, 
15  golden  plover  (but  not  more  than  15  plover, 
and  yellowlegs  combined),  50  reedbirds,  50  sora, 
25  in  all  of  other  rails,  coots,  and  gallinules  (but 
not  more  than  50  sora  and  other  rails  combined), 
25  waterfowl  (but  not  more  than  8  geese  and  8 
brant)  a  day  for  each  licensed  gunner  (not  exceed- 
ing 4)  connected  with  an  outfit.  Possession  of 
waterfowl,  Wilson  snipe,  and  plovers  permitted 
during  first  10  days  of  close  season,  and  of  doves 
until  December  24. 
Interstate  transportation:  Export  of  all  protected 
game  (except  waterfowl)  prohibited;  provided, 
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MARYLAND— Continued 

Interstate  transportation— Continued 
a  licensed  hunter  may  take  out  under  his  license 
an  amout  equal  to  one  day's  bag  limit  of  game, 
if  not  for  sale;  provided,  further,  no  person  may 
take  out  more  than  60  ducks,  16  geese,  and  16 
brant  in  any  one  calendar  we<-k. 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  in  like  manner  as  game 
t.iken  in  Bt 

Sale:  Sale  of  quail,  ruffed  grouse,  wil  d  turkey, 
introduced  pheasant,  and  doves,  reedbirds,  and 
all  other  migratory  game  birds  is  prohibited. 


«■    »  Maryland:  Owner  or  tenant  may  shoot  squirrel 
on  own  land  Sept.  1  to  Jan.  1. 

»  Wild-fowl  snooting  restricted  locally  as  follows: 
On  the  Susquehanna  Flats  north  of  a  line  extending 
from  Turkey  Point  Lighthouse,  Cecil  County,  ami 
half  a  mile  north  of  Spesutia  Island  to  Oakington, 
Harford  County,  hunt  ing  allowed  only  on  Mondays 
.   and  Fridays,  Nov.   1-Jan.   1,  and 
Mondays,  Wednesdays,  Fridays,  and  Saturdays, 
Jan.  1-Jan.  31;  in  Harford  County  only  before  2  p. 
m.;  in  Anne  Arundel  County,  on  Magothy  River 
on  Tuedsays.  Thurdsays,  and  Saturdays;  on  Rhode 
and  West  Rivers  on  Mondays,  Wednesdays,  and 
;  in  Calvert  County,  on  Patuxent  River 
south  of  Hunting  Cretk  and  on  Severn  River  on 
Mondays,  Wednesdays,  and  Saturdays;  in  Cecil 
County,  on  Bohemia  and  Elk.  Rivers  on  Mon- 
Wednesdays,  Fridays,  and  Saturdays;  in 
Dorchester  County,  on  Choptank  River  on  Tues- 
ihursdays,  and  Saturdays;  in  Kent  County, 
on  Chester  River  and  tributaries,  on  Mondays  and 
Fridays  only,  Nov.  1  to  Jan.  24,  except  that  in 
Comegys  Bight  shooting  is  permitted  from  sink- 
boxes  and  blinds  on  Mondays,  Wednesdays,  and 
lov.  1  to  Jan.  31,  in  St.  Marys  County, 
on  Wicomico  River  and  tributaries  on  Tuesdays, 
Thursdays,  and  Saturdays. 


MASSACHUSETTS 


Open  seasons:  n 

r  (from  sunrise,  first  Mon- 
day in  December  to  sunset 
the  following  Saturday,  in- 



Hare  (known  as  varying  or 

la  hare  or  snowshoe  or 

white  rabbit)  or  rabbit  (see 


Dales  inclusive 
Dec.  1-Dec.  6. 
Oct.  20- Feb.  28. 


in    Berkshire    County, 
unprotected. 
Iray  squirrel,   quail,   ruffed 
grouse,    pheasant    (male),11 
woodcock  (see exception)...  Oct.  20-Nov.  20. 
Exception:     Quail    in 
Dukes,  Essex,  Hamp- 
den,  Hampshire, 

folk,   and 

.ties  (1925). 
»,■■:.,  m  .  ...  h  int.   Wilaon 


Id. -111)1. .  V- 

i.ri«l  k'iHi- 


8ept.  16-Dec.31. 

Aug.  16-Nov.  30. 

i -Nov.  no. 

icken, 

a  (English,  gulden 

ran*,  wood  dnek, 

iid hill  and  whoop- 

i.rjacksnipe, 

■•legs). 

tate  assessed  at  not 
r,  and  • 

minor 
i  1  estate  assessed  at 
ntsinvitedffornot 
e  r  s  o  f  i  ncor  porated 


MASSACHUSETTS— Continued 

club  for  hunting  foxes,  pay  a  fee  of  $1.50  Resi- 
dent citizens:  General,  $2;  hunt  and  trap,  $1.50; 
fish,  $1.  License  not  issued  to  minors  under  15, 
and  those  under  18  years  of  age  must  apply  in 
writing  and  furnish  written  consent  of  parent  or 
guardian.  A  license  (fee,  25  cents)  to  trap  quad- 
rupeds, in  discretion  of  issuing  officer,  may  be 
issued  toany  minor  between  theages  ofl2andl8, 
who  is  a  citizen.  Resident  may  hunt  during  open 
season  on  own  land  used  exclusively  for  agricul- 
tural purposes  and  on  which  he  is  actuallv  domi- 
ciled, and  minors  under  18  may  fish,  without 
alicense.  Alien:  General, $15;  flsh,$2 (applicant 
must  own  real  estate  to  the  assessed  value  of$500 
tosecureahuntinglicensebutfishinglicensemay 
be  issued  to  applicant  who  has  taken  out  first 
naturalization  papers).  Issued  by  city  or  town 
clerks. 

Bag  limits  and  possession:  One  deer  a  season;  2 
hares  and  5  rabbits  a  day  or  in  possession;  5  gray 
squirrels  a  day,  15  aseason;  4quailaday,20asea- 
son;  3ruftedgrouseaday,15aseason;  2pheasants 
a  day,  6  a  season ;  4  woodcock  a  day,  20  a  season; 
25  ducks,  8  geese,  8  brant,  15 in  all  of  plovers  and 
yellowlegs,  25  Wilson  snipe,  50  sora.  and  25  in  all 
of  other  rails,  coots,  and  gallinules  (but  not  more 
than  25inallofWilsonsnipe, coots,  andgallinules 
or  more  than  25inall  of  coots,  gallinules,  andrails 
other  than  sora)  a  day.  Resident  may  possess 
deer  during  first  30  days  and  other  game  duflng 
first  10  days  of  closed  season  ifl  egally  taken  or  ac- 
quired by  him,  and  for  his  personaluse  only  and 
not  forsalejgamelegally  taken  andexported  from 
another  State  or  country  may  beimported  and  pos 
sessed  for  10  days  after  arrival.  Under  permit 
from  director,  resident  may  bring  into  State  not 
more  than  50  migratory  game  birds. 

Interstate  transportation:  Export  of  quail,  wood- 
cock, and  ruffed  grouse  taken  in  State  prohibited; 
providedanonresidentunderhislicense  may  take 
10  birds  into  another  State  according  similar 
privilege, if  carried  open  to  view  and  the  com  mis- 
sion or  district  deputy  is  notified ;  provided  f  ur- 
ther.aresidentmay  export  all  game  (except  quail, 
ruffed  grouse,  woodcock) ,  but  not  more  than  two 
days'  bag  limit  of  migratory  birds  may  be  ex- 
ported i  n  any  one  calendar  week.  No  game  ille- 
gally taken  may  be  exported. 
Game  taken  outside  of  State  and  legally  ex- 

r>orted  may  be  possessed  for  personal  use  as  f ol- 
ows:  Migratory  game  birds,  during  open  season 
wheretakenandflrstlOdaysofcloseseason;  other 
game,  during  open  season  and,  if  Imported  during 
close  season,  deer  may  be  possessed  30  days  and 
other  game  10  days  immediately  succeeding  arri- 
val in  State. 
Sale:  Sale  of  allgame  prohibited;  provided,  deer, 
moose,  caribou,  and  elk  lawfully  killed  and  com- 
ing from  without  State,   under  wi 
may  ho  sold  under  license  at  any  time.    11  arts  or 
fully  secured  and  coming  from  a  State 
their  sale  is  not  prohibited  may  be  sold 
during  the  oik-u  season. 
Miscellaneous:  I  jeer  may  be  taken  with  a  shotgun 
only.    Unlawful  to  hunt  or  kill  game  with  rifle  or 
;  .vr  during  ojx-n  season  for  deer,  or  to  have 
dog  i  n  t  he  woods,  except  in  Dukes  and  Nantucket 
ties. 


11  Massachusetts;  <  iuvrnor  may  suspend  open  sea- 
sons during  extren 
11  Co:  iy  open  season  on  pheasant 

*'  License  required  to  fish  in  Inland  waters  which 
have)..  a  bj  t  ln-.-i>mmissionsince 

Jan.  1,1910. 

MICHIGAN 

Open  seasons: »«  Dates  inclusive 

male,  with  horns  n 
than    3   inches   above    the 

Nov.  10-Nov.'30. 

,  tion)..  Oct.  15  Jan.  8L 
I  lition:    Snowshoe    or 

jack  rabbit Oct.  15-Feb.  15. 

Squirrel  (fox) Oct,  15-Oct.  31. 


lo 
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MICHIGAN— Continued 

Open  seasons— Continued  Dates  inclusive 

Rutted  grouso,  partridge  (see 

except]  ek.. Oct.  15-Nov.  20. 

tption;  Ruffed  gtou 

Upper  Peninsula -.  Oct.  15-Nov.  9. 

Duck.  !\t,    "Wilson 

snipe,  coot,  gallinule,  black- 
bellied  and  golden  plovers, 

yellowlegs Sept.  16-Dec.  31. 

Rail,  other  tban  coot  and  gal- 

linulo -.- Sept.  16-Nov.  30. 

No  open  season:  Elk,  moose,  caribou,  European 
partridge,  dove,  quail,  squirrel  (except  fox  squir- 
rel), introduced  pheasants,  Hungarian  par- 
tridge, black  game,  capercailzie,  hazel  grouse, 
Canada  or  spruce  grouse,  prairie  chickens,  wild 
turkey  (1926),  swans,  wood  duck,  eider  ducks, 
auks,  bitterns,  sandhill  and  whooping  cranes, 
gannet,  grebes,  gulls,  herons,  jaegers,  loons,  mur- 
.  terns,  and  all  shorebirds  (except  woodcock, 
Wilson  snipe  or  jacksnipe,  black-bellied  and 
golden  plovers,  and  yellowlegs). 
Hunting  and  fishing  licenses:  Nonresident:  Deer, 
$50:  small  game,  $10;  fish,  general,  $5;  special 
(fish,  except  brook  trout  and  bass),  $2  (fishing 
license  not  required  of  person  under  18  years  of 
age).  Bcsident:  Deer,  $2.50;  small  game,  $1. 
Issued  by  county  clerks,  director,  or  deputy. 
Licenses  issued  to  persons  under  17  and  over  12 
an  application  of  parent  or  guardian,  who  must 
accompany  such  minor  when  hunting.  Resi- 
dents and  minor  children  may  hunt  during  onen 
season  small  game  on  own  inclosed  land  on  which 
they  reside  without  a  license. 
Bag  limits  and  possession:  One  deer  a  season; 
5  fox  squirrels  a  day  or  in  possession,  15  a  season; 
7  rabbits  a  day,  10  in  possession,  25  a  season;  5 
partridges  a  day,  10  in  possession,  25  a  season; 
25  ducks  a  day,  60  in  possession,  50  a  calendar 
week;  6  geese  and  brant  a  day  or  in  possession, 
25  a  season;  6  woodcock  a  day,  20  in  possession, 
25  a  season;  15  Wilson  snipe  a  day,  25  a  season; 
15  in  all  of  black-bellied  and  golden  plovers  and 
yellowlegs  a  day,  25  in  possession,  25  each  a  season; 
50  sora  and  25  in  all  of  other  rails,  coots,  and  gal- 
linules  a  day.  Game  birds  lawfully  killed  may 
be  possessed  during  first  10  days  of  close  season, 
and  game  animals  during  first  30  days  thereof. 
Camping  party  of  six  or  not  less  than  four  licensed 
hunters  maintaining  a  camp  of  not  less  than  four 
persons  for  not  less  than  seven  days  may,  under 
permit  (fee  $3),  kill  one  deer  for  camp  purposes. 
Interstate  transportation:  Export  prohibited  of  all 
protected  game.  Exceptions:  (1)  Deer  may  be 
transported  outside  the  State  to  reach  a  point 
within  the  State.  (2)  Nonresident  licensee  may 
take  out,  as  hand  baggage,  open  to  view,  one  day's 
bag  limit  of  birds,  and  may  ship  one  deer  lawfully 
killed  by  himself  when  license  tag  and  seal  are 
attached.  (3)  Deer  skins  and  green  or  mounted 
buck-deer  heads  may  be  exported  under  permit. 
Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  in  like  manner  as  game 
taken  in  State. 
Sale:  Sale  prohibited  of  all  protected  game;  pro- 
vided, deer  skins  and  green  or  mounted  buck- 
deer  heads  lawfully  taken  may  be  sold  or  trans- 
ported under  permit. 

M  Michigan:  The  director  upon  approval  of  the 
Conservation  Commission  may  shorten  or  close  the 
season  and  otherwise  restrict  the  taking  of  any 
species  of  game  (except  that  he  may  not  modifv 
open  seasons  on  waterfowl  as  fixed  by  Federal 
or  8tate  law)  for  a  period  not  to  exceed  five  years, 
in  any  county  upon  petition  of  25  or  more  citizens 
of  such  county,  if,  upon  public  hearing,  it  is  deter- 
mined that  the  species  is  threatened  with  deple- 
tion or  extinction.  Such  orders  may  be  modified 
or  rescinded  when  conditions  warrant. 

^_  MINNESOTA 

Open  seasons:  «  Dates  inclusive 

Deer   (season  closed  in  odd, 

open  in  even  years) Nov.  10-Nov.  20. 

Babbit  (see  exception) Unprotected. 

Exception:  Varying  hare, 
or  snowshoo  rabbit Oct.  15-Mar.  1. 


MINNESOTA— Continued 

Open  seasons— Continued  Dates  inclusive 

Black    beau    squirrel    (gray, 

black,  or  fox) _ Oct.  15-Jan.  1." 

Quail Oct.  15-Nov.  20. 

Rutted  grouse  or  partridge 
(season  closed  in  odd,  open  in 

even  years) Oct.  15-Nov.  20. 

Male  ring-necked  pheasant 
<<>n  closed  in  odd,  open 

in  oven  years) Oct.  15-0 ct.  18. 

Prairie  chicken  or  pinnated 
grouse,  white-breasted  or 
sharp-tailed  grouso  (season 
closed  in  even,  open  in  odd 

years) Sept.  16, 1025. 

Dove- Sept.  16-Oct.  1. 

Woodcock Oct.  1-Nov.  30. 

Duck  (except  wood  duck), 
goose,  brant,  coot,  gallinule, 
Wilson  snipe  or  jacksnipe, 

yellowlegs Sept.  16-Dec.  31. 

Rail,    other   than   coot    and 

gallinule Sept.  10-Nov.  SO. 

No  open  season:  Elk,  moose,  caribou,  ring-necked 
pheasant;  hens,  upland  plover,  black-bellied  and 
golden  plovers,  swans,  wood  duck,  eider 
auks,  bitterns,  little  brown,  sandhill,  and  v 
ing  cranes,  grebes,  gulls,  herons,  jaegers, 
terns,  and  all  shorebirds  (except  woodcock,  Wil- 
son snipe  or  jacksnipe,  and  yellowlegs). 
Hunting    and   fishing   licenses:    Nonresident    or 
alien:  Big  game,  $50.25  (includes  metal  locking 
seal);  small  game,  $15.    Issued  by  commissioner. 
Fishing  license,  $2  (not  required  of  person  under 
10  years  of  age) .    Issued  by  commissioner,  county 
auditors,  game  wardens,  and  agents.    Re 
Big  game  animals,  $2.25  (includes  metal  locking 
seal);  small  game,  $1;  fish  house,  $1.    Issued  by 
county  auditor.    Not  issued  to  person  under  14 
years  of  age.    Owners,  lessees,  or  members  of  their 
immediate  families  may  hunt  birds  during  open 
season  on  own  or  leased  land  occupied  by  them 
as  permanent  residence  without  license.    Unlaw- 
ful to  enter  growing  grain  fields  for  purpose  of 
hunting  without  permission  of  owner. 
Bag  limits  and  possession:  One  deer  a  season;  5 
geese,  and  15  in  all  of  ducks,  coots,  gallinules,  Wil- 
son snipe  or  jacksnipe,  yellowlegs,  and  rails  a 
day,  45  in  all  in  possession,  135  ducks  a  season;  10 
quail  a  day,  20  in  possession,  30  a  season;  6  wood- 
cock, 9  doves,  but  not  more  than  9  in  all  of  wood- 
cock and  doves  a  day,  30  in  all  a  season;  3  ring- 
neck  pheasants  a  day  or  in  possession,  3  a  B* 
Possession  permitted  during  first  fivo  days  of  close 
season.    Under  permit  or  tags  deer  may  bo  pos- 
sessed to  February  28,  migratory  birds  for  10  days 
after  close  of  season,  and  other  game  birds  to  J  an- 
uary  31. 
Interstate  transportation:  Export  of  all  protected 
game  prohibited,  except  that  nonresident  i1 
may  ship  home  in  open  season  under  his  I 
coupons  1  deer  and  25  birds  lawfully  taken  by 
himself,  but  not  more  than  16  geese  or  12  wood- 
cock may  be  exported  in  any  one  calendar  week. 
Deer  hides  for  tanning  and  heads  for  mounting 
may  be  exported  when  tagged  with  license  cou- 
pons (deer  season  closed  in  odd  years). 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  at  any  time  under  a 
retaining  tag,  obtained  from  State  game  and  fish 
commissioner,  except  that  migratory  game  birds 
may  be  possessed  only  during  open  season  where 
taken  and  first  10  days  of  close  S 
Sale:  Sale  of  all  protected  game  (except  varving 
hare)  prohibited;  provided,  hides  of  deer  leg'ally 
killed  may  be  sold. 
Miscellaneous:  Unlawful  to  carry  gun  in  motor 
vehicle  unless  unloaded  in  both  barrel  and 
zine  and  taken  apart  or  contained  in  a  case.     I  n- 
1  awful  to  keep  game  in  cold  storage. 


»»  Minnesota:  All  hunting  prohibited  within  3 
miles  of  the  corporate  limits  of  Duluth,  Minneap- 
olis, and  St.  Paul. 

••Squirrels  protected  within  corporate  limits  of 
any  city  or  village,  or  within  ono-fourth  mile  thereof. 
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MISSISSIPPI 
Open  seasons: l7  Dates  inclusive 

imale),  bear Nov.  15-Mar.  1. 

Rabbit,  squirrel Unpro;- 

1  or  partridge Nov.  1-Mar.  1. 

Wild  turkey  gobblers Jan.  1-May  1. 

Dove. (M.lG-Jan.31. 

-nine, coot,  i 
gall:  and 

l-Jan.31. 

Nov.  l-Dec.31. 

■ther  than  coot  and  gal- 

linule Sept.l-Nov.30. 

No  open  season:  J %  h<  ns,  swans,  wood 

.    bitter.is.    -  . .!»-,    giebes,    gulls, 

rns,  and  all  shorebirds  (except 

woodcock,  nlack- 

d  and  gold. 

528  (county  license). 
i  their  non- 
resident relatives  and  friends  may  hunt,  during 
I 
Bag  limits  and  possession:  One  deer  a  day,  5  a 

i  all  of 
plovers  an. :  . ;  pe,  <>  wood- 

cock, "ois,  and  gal- 

linules,  but  a  mixod  bag  shall  not  exceed  20 
session  of  migratory  birds  permitted 
during  tirst  10  days  of  close  season. 
Interstate  transportation:  Export  of  all  protected 

Game  taken  outside  of  State  and  legally  ex- 
-    ported  may  be  possessed  only  during  open  season 
.    but   migratory  game  birds   i< 
possessed  only  during  open  season  where  taken 
and  first  10  days  of  close  season. 

Je  of  all  protected  game  prohibited. 


t*l»$ippL    Local  regulations  of  boards  of 

.  but  those  relating 

must  not  i>o  inconsistent  with 

le  game  law  enacted  In 

l  any  county  until 

adopu  .    It  is  not 

if  at  all,  the  boards  have 

i  or  information,  address  sheriffs 

mi  y  seas  of  each  county. 

i  tw  are  as  follows: 

Open  teutons. — Deer  (male),  Nov.  15-Feb.  15; 

bear,  Nov.  l-Feb.  28;  hare,  rabbit,  unprotected; 

squirrel,  Oct.  15-Feb.  1;  quail  or  partridge,  Nov. 

.  ild  turkey  gobblers,  Jan.  1-May  1; 

waterfowl,  Wilson  suipe 

or  iacksnipe,  coot.  .  i,  gallinule,  black- 

Of  Nov.  1- 
31;  rail,  other  than 
.  30. 
open  season.— Does,  spotted  fawns,  turkey 
hens,  introduced  pheasant  .  ruffed 

grouse,  swans,  wood  duck,  bitterns,  sa 
grebes,  gulls,  herons,  loons,  terns,  and  all  shore- 
birds  (except  woodcock,  Wilson  snipe  i 
black-bellied  and  golden  plovers,  and  ; 

ty  license):  All  game,  |60; 

angling,    $2.    Issu>  ;  Stinting    and 

angling  license  not  tot  under  16 

years  of  age.    Laudown 

is  may  buut  wit! 
open  season  on  own  lands.     < 

license  and  fix  the  i 

Bag  limits  and  possession.— One  deer  a  day,  3  a 
Mason;  1  bear  and  2  turkey  ;■ 
15  sqi.  <lucks,  8  geese,  8  I 

15  in  all  of  plovers  and  yellowlegs,  25  v. 
ft  woodcock ,  25  doves,  50  sora  a: 
rails,  coots,  and  gallinules  a  d  • 
may  not  kill  more  than  2  .  game 

birds  a  day.    Possession  of  game  permitted  during 
i.r,:  io. i  inafalatoaNMa. 

Sale.— Sale  of  all  protected  game  prohibited. 

>  x port   of    all    protected    game    pro- 
vided, a  nonresident  may  take  out  of 
the  State  2  turkey  gobblers,  20  quail 


MISSOURI 

Open  seasons:  Dates  inclusive 

Deer  (buck),  wild  turkey Dec.  1-Doc.  31. 

Squirrel. June  1-Dec.  31. 

Quail  (bobwhite  partridge)  ..  Nov.  10-Dec.  31. 
Duck,   goose,    brant,    Wilson 
snipe,  coot,  gajlimde,  black- 
bellied  and  golden  plovers, 

yellowlegs Sept.  16-Dec.  31. 

Woodcock Nov.  10-Nov.  30. 

Kail,    other   than   coot   and 

gallinule Sept.  15-Nov.  30. 

No  open  season:  Does,  fawns  under  1  year  of  age, 
raffed  grouse  (pheasant),  prairie  chicken  (pin- 
nated grouse),  imported  pheasants,  other  intro- 
duced game  birds,  dove,  swans,  wood  duck, 
ns,  little  brown,  sandhill,  and  whooping 
cranes,  grebes,  gulls,  herons,  jaegers,  loons.  I 
and  all  shorebirds  (except  woodcock,  WTilson 
snipe  or  jacksnipe,  black-bellied  and  golden 
plovers,  and  yellowlegs). 
Hunting  and  fishing  licenses:  Nonresident  or  alien: 
Game  and  fish:  $10;  fish,  $3.  Issued  by  commis- 
sioner. Resident:  Game  and  fish:  State,  $2.60; 
county,  $1,  good  in  county  of  residence  or  adjoin- 
ing county;  fish  (State),  $1.  Issued  by  county 
clerk  or  license  collector.  Fishing  license  not 
required  in  county  of  residence  nor  of  women  or 
minors  who  are  citizens.  Owners  and  tenants  of 
agricultural  lands  and  members  of  family  i 
21  residing  thereon  may  hunt  withoutlicense 
ing  open  season  on  own  or  leasedland  when  used 
for  agricultural  purposes  only,  but  may  not  trans- 
port or  ship  game  or  fur  animals  therefrom  with- 
out a  tinting  on  land  of  another  pro- 
hibited without  his  consent. 
Bag  limits  and  possession:  One  deer,  4  turkeys  a 
season;  1  turkey,  10  quail,  15  ducks,  8  get 
brant,  6  woodcock,  15in  all  of  ploversand  yellow- 
legs,  15  Wilson  snipe  a  day;  15  rails,  15  coots,  1") 
gallinules,  but  not  more  than  25  in  all  a  day  or  i  u 
possession;  or  2  turkeys,  15  quail,  25  of  any  other 
Bpeoies  of  birds  in  possession.  Possession  of 
migratory  birds  permitted  during  first  10  days  of 
close  season;  other  game  during  first  5  days 
thereof. 
State  hunting  license  required  to  possess  game. 
Interstate  transportation:  Export  of  all  protected 
game  prohibited,  except  that  not  more  than  two 
days'  limit  of  game  may  be  exported  under 
'■nt  or  nonresident  license  if  carried  openly  as 
baggage  or  express  or  in  owner's  possession  and 
accompanied  by  him. 

Game  taken  out  side  of  State  and  leg  ally  exported 
may  be  possessed  in  like  nunii  mer  as 

Eame taken  in  State,  except  tb  y  game 

irds  may  '  only  during  open  season 

where  taken  and  lirM  10  ■ 
Sale:  Sale  oi  ail  protected  game  prohibited. 

MONTANA 

Op^n  seasons:  "  Dales  inclusive 

Deer  (male  with  horns  4inches 
above  the  skull)  (see  t\ 

Oct.  15-Nov.  15. 

.     De«T,    either 
.    Lin- 

Oct.  15-Nov.  15. 
.     Custer, 
Dawson.  Garfield,  Me- 
nder 
■•if,     Kich- 
land,    Roosevelt,    ' 
bud.  Still  .v 

y,  Yellow^' 

"i      Fergus. 

(lark    Counties    < 

1 1 ,  1 ."» in  al  lo  f  plovers  and  yellowlegs, 
25   \S  I  I 

Is,  coots,  and  gauinales. 

under 
license  may  be  sold  by  dealer  or  proprietor  of  bote! 
<>r  raHaurant  nadet  $o  license. 
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MONTANA— Continued 

Open  seasons— Continued  Dates  inclusive 

Elk    in     Flathead,     Glacier, 

Madison,    Pondera,    Sweet 

Grass,  Teton,  and  parts  of 

Gallatin,     Missoula,     and, 

Powell  Counties Oct.  15-Nov.  15. 

In  part  of  Lewis  and 

Clark  County Nov.  5-Nov.  15. 

In  Park  County. Oct.  15-Dec.  20." 

Bear  (unlawful  to  trap) No  close  season. 

Pheasant,  partridge,  prairie 
chicken,  fool  hen,  sage  hen, 
grouse  in  State  (except  in 
Cascade  County,  no  open 

season).. _ Sept.  15-Sept.  24. 

Duck,  goose,  brant,  black- 
bellied  and  golden  plovers, 
Wilson  snipe  or  jacksnipe, 
yellowlegs,  coot,  gallinule. ..  Sept.  16-Dec.  15. 
Rail,  other  than  coot  and  gal- 
linule..   Sept.  16-Nov.  30. 

No  open  season:  Sheep,  goat  (1926);  elk  (except 
as  above),  does  and  fawns,  moose,  caribou,  ante- 
lope, bison,  or  buffalo;  quail,  introduced  pheasant, 
Hungarian  partridge,  dove,  swans,  wood  duck, 
bittern,  little  brown,  sandhill,  and  whooping 
cranes,  grebes,  gulls,  herons,  loons,  band-tailed 
pigeons,  terns,  and  all  shorebirds  (except  Wilson 
snipe  or  jacksnipe,  black-bellied  and  golden 
plovers,  and  yellowlegs.) 
Hunting  and  fishing  licenses:  Nonresident  citizen: 
General,  $30;  small  game  and  fish,  $10;  fish,  $3.50. 
Alien:  General,  $50;  fish,  $10.  Resident  citizen,^ 
General,  $2.00.  Guide  (resident  citizen),  $10. 
Shipping  (export),  50  cents.  Taxidermist,  $15. 
Issued  by  warden  or  deputy. 

No  license  required  of  minor  under  15.  Alien 
not  holding  a  hunting  license  required  to  obtain 
from  warden  $25  license  to  possess  firearms. 
Bag  limits  and  possession:  One  buck  (1  deer  of  any 
age  or  either  sex  in  Flathead,  Lincoln,  Mineral, 
Ravalli,  and  Sanders  Counties),  1  elk  a  season;  5 
in  all  of  grouse,  partridges,  prairie  chickens,  fool 
hens,  pheasants,  and  sage  hens  a  day  or  in  posses- 
sion; 20  ducks,  8  in  all  of  geese  and  brant,  15  in  all 
of  plovers  and  yellowlegs,  25  Wilson  snipe,  25  in 
all  of  rails,  coot,  and  gallinules  a  day.  Water- 
fowl legally  taken  may  be  possessed  until  Janu- 
ary 10  following  close  of  open  season. 
Interstate  transportation:  Export  of  all  protected 
game  prohibited;  provided,  game  lawfully  killed 
may  be  exported  in  open  season  under  hunting 
license,  and  shipping  permit  (fee,  50  cents)  from 
State  warden;  total  shipments  under  one  license 
may  not  exceed  season's  bag  limit,  and  not  more 
than  2  days'  limit  of  migratory  birds  may  be  ex- 
ported in  any  one  calendar  week;  packages  must 
be  labeled  to  show  contents. 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  in  like  manner  as  game 
taken  in  State. 
Sale:  Sale  of  bears  and  all  protected  game  pro- 
hibited; provided,  merchant  or  hotel  or  restau- 
rant keeper  may  sell  game,  except  migratory 
birds,  killed  outside  the  State.  Under  permit, 
mounted  specimens  or  hides  or  heads  of  game  ani- 
mals or  birds  lawfully  taken  may  be  sold. 


_**  Montana:  Commission  may  close  season  in  any 
district  on  any  species  of  game  threatened  with  un- 
due depletion  from  any  cause,  or  reopen  such  dis- 
tricts. 

aB  Commission  may  on  five  days'  notice  close 
season  on  elk  in  Park  County  any  time  after  No- 
vember 15. 

<°  Resident  licenses  issued  to  officers  of  the  Forest 
Service  and  of  the  Bureau  of  Biological  Survey, 
U.  8.  Department  of  Agriculture,  and  to  officers 
and  soldiers  of  the  U.  8.  Army. 

NEBRASKA 

Open  seasons:  Dates  inclusive 

Squirrel  (gray,  red,  fox,  tim- 

>----.--- Sept.  16-Dec.  31. 

ne  chicken,  grouse Oct.  1-Nov.  1. 


NEBRASKA— Continued 

Open  seasons— Continued  Dates  inclusive 

Duck,  goose,   brant,    Wilson 
snipe  or  jacksnipe,   black- 
bellied  and  golden  plovers, 
yellowlegs, coot, gallinule.--  Sept.  16-Dec. 31. 
Rail.-   other    than    coot  and 

gallinule Sept.  16-Nov.  30. 

No  open  season:  Deer,  elk,  antelope,  mountain 
sheep,  quail,  partridge,  sage  hen,  pheasant, 
ptarmigan,  introduced  game  birds,  dove,  wild 
turkey,  woodcock,  swans,  wood  duck,  bitterns, 
little  brown,  sandhill,  and  whooping  cranes, 
grebes,  gulls,  herons,  jaegers,  loons,  terns,  and 
all  shorebirds  (except  Wilson  snipe  or  jacksnipe, 
plovers,  and  yellowlegs) . 
Hunting  and  fishing  licenses:  Nonresident:  Gen- 
eral, $10.10;  fish,  $2.10.  Alien:  General,  $15.10; 
fish,  $5.10.  Resident,  $1.10.  Issued  by  State 
department  of  agriculture  and  authorized  ven- 
dors. Licenses  required  of  all  persons  over  16 
years  of  age.  Alien  not  permitted  to  hunt  or 
to  own  or  possess  firearms. 
Bag  limits  and  possession:  Ten  squirrels  a  day, 
20  in  possession;  10  prairie  chickens  or  grouse  a 
day  or  in  possession;  25  ducks  a  day,  50  in  pos- 
session; 8  geese,  8  brant  a  day,  10  each  in  posses- 
sion; 15  Wilson  snipe  a  day,  25  in  possession;  15 
in  all  of  plovers  and  yellowlegs  a  day,  25  in  pos- 
session; 15  rails,  25  coots,  but  not  more  than  25 
rails  and  coots  a  day,  25  rails  and  50  coots  in 
possession,  50  in  all  of  game  birds  in  possession. 
Possession  permitted  during  first  10  days  of 
close  season. 
Interstate  transportation:  Game  may  be  trans- 
ported by  express  or  baggage  during  the  open 
season  if  shipment  is  accompanied  by  shipper's 
affidavit  that  the  game  is  not  for  sale  or  profit 
and  was  not  taken  contrary  to  law;  package  must 
be  labeled  with  consignor's  license  number  and 
kind  of  game,  consigned  to  shipper,  and  accom- 
panied by  him;  shipment  must  not  contain  more 
than  50  game  birds  or  the  possession  bag  limit 
on  any  species.  Not  more  than  two  days'  limit 
of  migratory  birds  may  be  exported  in  any  one 
calendar  week. 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  in  like  manner  as  game 
taken  in  State. 
Sale:  Sale  of  all  protected  game  prohibited. 

NEVADA 

Open  seasons:  «  Dates  inclusive 

Deer  (male  with  horns) Oct.  16-Oct.  21." 

Bear Nov.  15-Mar.  15. 

Cottontail  rabbit,  mountain 

hare.. Nov.  1-Dec.  31. 

Grouse,  mountain  quail Sept.  24-Sept.  30. 

Sage  hen  or  sage  cock,  prairie 

chicken Aug.  16-Aug.  31. 

Dove Sept.  1-Dec.  15. 

Duck,     goose,     brant,     coot, 

gallinule,   Wilson  snipe  or 

jacksnipe,  black-bellied  and 

golden  plovers,  yellowlegs...  Sept.  16-Dec.  31. 
Rail,    other    than    coot  and 

gallinule Sept.  1-Nov.  30. 

No  open  season:  Elk,  sheep,  goat,  antelope  (1930); 
does,  fawns;  quail,  pheasant; 41  swans,  wood  duck, 
bitterns,  little  brown  and  sandhill  cranes,  grebes, 
gulls,  herons,  loons,  murres,  band-tailed  pigeons, 
terns,  and  all  shorebirds  (except  Wilson  snipe  or 
jaeknipe,  black-bellied  and  golden  plovers,  and 
yellowlegs). 
Hunting  and  fishing  licenses: <a  Nonresident: 
CJame,  $10;  fish,  $3.  Alien:  Fish,  $7.50.  Resi- 
dent citizen:  Game,  $1.50;  fish,  $1.50.  Hunting 
and  fishing  licenses  issued  free  of  charge  to  resident 
Indians.  Issued  by  county  clerks  and  wardens. 
Aliens  prohibited  from  hunting.  No  license  re- 
quired of  boys  or  girls  under  14.  Landowners 
may  hunt  and  fish  on  own  land  without  license 
during  open  season. 
Bag  limits  and  possession:  One  deer  a  season;  5 
cottontail  rabbits,  2  mountain  hares,  10  valley 
quail,  5  mountain  quail,  3  partridge,  3  grouse,  3 
pheasants,  5  prairie  chickens,  10  sage  hens,  25 
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NEVADA— Continued 

Bay  limits  and  possession— Continued, 
ducks,  6  geese,  5  brant,  10  snipe,  and  25  doves  a 
day  or  in  possession;  15  in  all  of  plovers  and 
yellowlegs,  50  sora,  and  25  in  all  of  other  rails, 
coots,  and  gallinules  a  day.  Possession  of  migra- 
tory birds  permitted  during  first  10  days  of  close 
season. 

Interstate  transportation:  Export  of  all  protected 
game  prohibited. 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  in  like  manner  as  game 
taken  in  State. 

Sale:  Sale  of  deer  meat  and  of  all  other  protected 
game  prohibited. 

0  Xerada:  County  commissioners  may  fix  open 
seasons  on  pheasants  and  valley  quail,  and  shorten 
open  seasons  on  other  game  upon  petition  of  50  or 
more  resident  electors  of  county;  and  may  designate 
open  season  of  15  days  on  buck  deer  between  Sep- 
tember 15  and  November  15,  instead  of  October  16 
to  October  21,  or  close  season  entirely. 

■  Citizen  of  any  State  must  pay  same  fee  for 
hunting  or  fishing  license  as  charged  nonresidents 
by  his  State  of  residence. 

NEW  HAMPSHIRE 

Open  seasons:  **  Dates  inclusive 

I  in  Coos  County Oct.  15-Nov.  30. 

In  Carroll  County Nov.  15-Dec.  15. 

In  Grafton  County Nov.  1-Dec.  15. 

In  rat  of  State Dec.  1-Dec.  31. 

Hare,  rabbit Oct.  1-Feb.  28. 

Partridge,      ruffed       grouse, 

woodcock Oct.  1-Nov.  30. 

Pheasant     (male)     in     Hills- 
borough. Rockingham,  and 

.Stratford  Counties  only Nov.  1-Nov.  6. 

Duck,   goose,    brant,    Wilson 
snipe    or    jacksnipe,    coot, 

gallinule Sept.  16-Dec.  31. 

Black-bellied  and  golden  plov- 
ers, yellowlegs Aug.  16-Nov.  30. 

Rail,  other   than    coot    and 

gallinule Sept.  1-Nov.  30. 

No  open  season:  Elk,  moose,  caribou,  dove,  quail, 
pheasant,  European  partridge;  gray  squirrel 
;  swans,  wood  duck,  eider  ducks,  auks, 
idhill  crane,  gannet,  grebes,  guillemots, 
gulls,  herons  Jaegers,  loons,  murres,  petrels,  puffins, 
shearwaters,  terns,  and  all  shorebirds  (except 
woodcock,  Wilson  snipe  or  jacksnipe,  black- 
bellied  and  golden  plovers,  and  yellowlegs). 
Hunting  and  fishing  licenses:  Nonresident:  Game 
and  fish,  $i.r);  fish,  $2.15.  Resident:  Game  and 
fish,  $1.  Resident  soldiers  and  sailors  o 
years  of  age  may  hunt  and  fish  without  a  license. 
Fishing  licenses  not  required  of  children  under 
16  years  of  age,  nor  of  women  or  blind  people. 
Issued  by  commissioner  or  his  agent  i  n  each  town, 
who  with  ons  is  the  town    clerk. 

.ises  not  granted  to  children  under  13 
of  age,  and  only  with  written  consent  of  parent  or 
under    16   years.      Child 
under  16  may  hunt  without  license  v. : 

owner  of  farm  lands  and  his  minor  < : 

g  open  season  on  Ithout 

pewuy.    (hride:  Nowesidant,  130;  resident,  $1. 

<>  deer  a  season  in 

<  Ml  and  «    ii roll   Counties,  l   in  rest   of  State 

counties  may  take  I  :'-!:!:  mal  deer  in  Coos  or 
Carroll  County) ;  6  hares  a  day;  6  ruffed  grouse  a 
day,  1U  a  Nam  ;  f>  WOOdl  OCfc  ■  day,  2h  a  eeason: 

vers  and  yellowlegs,  £0  sora,  and  25  in  all  of 
other  rails,  coots,  and  gallinules  a  day.  Deer 
may  ba  paajpaasd  for  ■  reasonable  w.  ••  .:'••:• 
close  of  open  season.    Two  pheasants  a  day,  6  a 

Interstate  transportation:  Export  of  all  protected 

or  fur  of  game  qu 

skin  of  game  birds  (except  migratory   birds) 

..d  may  he  transported 
Nonresident  may  take  > 


NEW  HAMPSHIRE— Continued 

out  of  the  State,  under  his  hunting  license  and 
permit,  one  day's  limit  of  game  birds  when  prop- 
erly marked  and  tagged  and  two  deer  under 
license  tags.  * 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  in  like  manner  as  game 
taken  in  State. 
Sale:  Sale  of  all  migratory  birds  prohibited.  Sale 
for  food  purposes  prohibited  of  the  dead  bodies  of 
birds  belonging  to  a  family  any  species  or  sub- 
species of  which  is  native  to  and  protected  by  the 
State;  provided,  deer,  hares,  and  rabbits  may  be 
sold  during  the  open  season. 

43  New  Hampshire:  Governor  and  council  may 
suspend  open  season  in  time  of  excessive  drought 
"  Sec.  243,  Lacey  Act  (see  footnote  2,  p.  4). 

NEW  JERSEY 

°Pen  seasons:  Dates  inclusive 
Deer45  (male,  with  horns  visi- 
ble above  the  hair) Dec.  17-Dec  21 

Raccoon- Oct.  1-Dec.  15.  ' 

Rabbit,  squirrel,  quail  (see 
exception),  ruffed  grouse 
(partridge),  prairie  chicken. 
English  or  ring-necked 
pheasant  cocks  (see  excep- 
tion).  Nov.  10-Dec.  15. 

Exceptions:  Ring-necked 
pheasant  in  city  of  Tren- 
ton and  township  of 
Hamilton,  Mercer 
County;  in  townships 
of  Chesterfield,  North 
Hanover,  New  Hano- 
ver, Pemberton,  Wood- 
land, Tabernacle,  and 
Shamong,  Burlington 
County;  m townships  of 
Waterford  and  Wins- 
low,  Camden  County 
or  within  territory  lying 
between  said  townships 

and  Delaware  River No  open  season. 

Quail  in  Bergen,  Es- 
sex, Hudson,  Hunter- 
don, Morris,  Passaic, 
Somerset,  Sussex,  Union, 
and  Warren  Counties. .  Mar.  2, 1928. 
Duck,  goose,  brant,  WTilson 
snipe    or   jacksnipe,    coot, 

gallinule Oct.  16-Jan. 31. 

Black-bellied  and  golden  plov- 
ers, yellowlegs Aug.  16-Nov.  30. 

Woodcock Oct.  1-Nov.  30. 

Reedbird  (see  Order,  p.  35)...  Sept.  1-Oct.  30. 
Rail  (marsh  hen,)  other  than 

coot  and  gallinule- Sept.  1-Nov.  30. 

No  open  season:   Does  and  fawns,  wild  turkeys, 
E  n«lish  or  ring-necked  pheasant  hens ,  Hungarian 
.  ldge,  dove,  swans,  wood  duck,  eider  ducks, 
auks,  bitterns, little  brown,  sandhill, and  whoop- 
ranes,  fulmars,  punnets,  urebes,  guillemots, 
gulls,  herons,  jaefers,  loons,  murres, petrels,  puf- 
fins, shearwaters,  terns,  and  all  shorebirds  (ex- 
cept woodcock,  Wilson  snipe  or  jacksnipe.  black- 
bellied  and  golden  plovers,  and  yellowlegs). 
Hunting  and  fishing  licenses:  Nonresident:  Game 
and    fish,   $10.50;    fish,   $3.2.r,.    Resident   male 
en  above  age  of  14:  Game  and  fish,  $1.05. 
Special  license  to  hunt  woodcock  from  October  l 
rovember  9,  foe  $2,  required  In  addition  to 
ir  hunting  license;  issued  by  commission. 
\\  hen  applied  for  by  parent  or  legal  guardian,  in 
i  (  conimission,  license  may  be  granted 
I  etween  ages  10  and  14  to  hunt  when 
accompanied  by  adult  holder  of  a  general  li< 
Fee,  $1;  issued  only  by  n.    All  other 

licenses,  except  as  indicated,  issued  by  county, 
arden,  or  registrar 
of  licenses.     Hunting  on  occupied  posted  lauds  of 
another  proh 

Alien  prohibited  from  hunting  or  owning  shot- 
gun or  rifle  unless  he  is  the  owner  o  f  real  property 
in  New  Jersey  to  the  value  of  $2,000  above  all  in- 
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NEW  JERSEY— Continued 

Hunting  and  fishing  licenses— Continued 
cumbrances,  in  which  case  he  may  obtain  non- 
.  iit  and  alien's  license. 
Barf  limits  and  possession:  One  deer  a  year;  2 
English  or  ring-necked  pheasant  cocks  a  day,  30  a 
on;  6  rabbits,  6  squirrels,  10  quail,  3  ruiled 
grouse,  6  woodcock,  25  ducks,  8  geese,  8  brant,  25 
snipe,  15  in  all  of  plovers  and  yellowlegs,  50  reed- 
sora,  and  25  in  all  of  other  rails  (marsh 
dlinulcs  a  day  or  in  possession. 
r  may  be  possessed  at  any  time  if  properly 
tagged  to  show  where  killed;  possession  of  other 
e  permitted  during  first  10  days  of  close 
season. 
Interstate  transportation:  Export  of  all  protected 
game  (except  deer)  prohibited,  except  that  a  non- 
resident licensee,  in  one  day  may  carry  from  State 
the  daily  bag  limit  of  game,  if  open  to  view,  but 
not  more  than  two  days'  limit  of  game  may  be 
exported  in  one  calendar  week. 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  at  any  time,  except  that 
migratory  game  birds  may  be  possessed  only 
during  open  season  where  taken  and  first  10  days 
of  close  6eason.  , 

Sale:  The  sale  of  deer,  squirrels,  rcedbirds,  and  all 
game  birds  is  prohibited;  rabbits  may  be  sold 
during  open  season  and  10  days  thereafter;  Belgian 
hares  and  jack  rabbits  legally  killed  and  coming 
from  another  State  may  be  sold  at  any  time. 
Miscellaneous:  Unlawful  to  use  shotgun  or  rifio 
holding  more  than  2  cartridges  or  that  may  be 
fired  more  than  twice  without  reloading. 

■  New  Jersey:  Wild  deer  may  be  taken  only  with 
shotgun  not  smaller  than  12  gauge,  which  may  not 
be  loaded  with  a  bullet  or  other  missile  larger  than 
buckshot.  Killing  of  a  deer  must  be  reported  to 
commissioners  or  county  warden  within  48  hours. 
Landowner  or  his  authorized  agent  may  kill  deer 
on  his  own  cultivated  land  at  any  time;  carcass  of 
deer  so  killed  is  the  property  of  the  commission,  and 
killing  must  be  reported  within  48  hours. 

NEW  MEXICO 

Open  seasons:  «•  Dates  inclusive 

Deer  (with  horns  at  least  6 

inches   in   length)    squirrel 

(tassel-eared     gray),    wild 

turkey Nov.  20-Nov.  30. 

Quail  (except  bobwhite). Nov.  1-Dec.  31. 

Turtle  dove  and  white-winged 

dove,      black-bellied      and 

golden  plovers,  yellowlegs.  Sept.  1-Dec.  15. 
Duck,   goose,   brant,   Wilson 

snipe,  coot,  gallinule Oct.  1-Jan.  15. 

Rail,    other  than    coot  and 

gailinule Sept.  1-Nov.  30. 

No  open  season:  Does,  Sonoran  deer,  elk,  sheep, 
goat,  antelope,  buffalo,  bobwhite  quail,  pheasant, 
ptarmigan,  prairie  chicken,  sage  hen,  grouse, 
swans,  wood  duck,  bitterns,  little  brown,  sandhill, 
and  whooping  cranes,  grebes,  gulls,  herons,  loons, 
band-tailed  pigeons,  terns,  and  all  shorebirds 
(except  Wilson  snipe  or  jacksnipe,  black-bellied 
and  golden  plovers,  and  yellowlegs) . 
Hunting  and  fishing  licenses:  Nonresident:  Big 
game,  bird,  and  fish,  $35.25;  big  game  and  bird, 
$30.25;  big  game,  $25.25;  bird,  $10.25;  fish:  General, 
$5;  limited,  $1.25.  Resident:  Big  game,  bird  and 
fish,  $2.50;  big  game  and  bird,  $2.25;  bie 
$1.50;  bird,  $1.25;  fish,  $1;  guide,  $5.25;  duplicate, 
$1.  Issued  by  county  clerks  and  deputies  desig- 
nated by  State  warden.  Alien  resident  of  New 
Mexico  or  an  adjoining  State  not  permitted  to 
hunt  or  to  own  or  possess  shotgun  or  rifle  in  State. 
Bag  limits  and  possession:  One  deer,  3  wild  tur- 
keys, a  season;  20  quail,  25  doves  a  day  or  in 
possession;  25  ducks,  8  geese,  8  brant,  25  Wilson 
snipe,  15  in  all  of  plovers  and  yellowlegs,  50  sora, 
and  25  in  all  of  other  rails,  coot,  and  gallinules  a 
day.  Possession  permitted  during  open  season 
and  first  5  days  of  close  season.  Under  permit, 
game,  except  migratory  birds,  may  be  held  in 
storage  for  first  90  days  of  close  season;  migratory 
birds  may  be  so  held  for  a  period  of  10  days. 


NEW  MEXICO*-Continued 

Interstate  transportation:  Export  of  all  game 
taken  in  the  State  prohibited,  except  under 
permit;  fee  $1 .25  for  1  deer  and  3  turkeys,  and  $1.25 
for  bag  limit  of  other  birds  and  fish. 

Game  taken  outside  of  State  and  legally  ex- 
ported when  accompanied  by  permit  or  proof  of 
lawful  possession,  may  be  possessed  under  permit 
secured  from  State  game  and  fish  warden  during 
open  season  and  first  90  days  of  close  season,  but 
migratory  game  birds  may  be  possessed  only 
during  open  season  where  taken  and  first  10  days 
of  close  season. 

Sale:  Sale  of  all  protected  game  taken  in  the  State 
prohibited. 

46  Neiv  Mexico:  Commission  may  close  season  in 
any  locality  on  any  species,  and  may  prohibit  all 
hunting,  in  periods  of  extreme  forest  fire  danger, 
at  such  times  and  places  as  may  be  necessary. 

NEW  YORK 
Open  seasons: 47  Dates  inclusive 

Deer  (with  horns  not  less  than 
3  inches  long)  in  Adirondack 

region48  (see exception) Oct.  15-Nov.  15. 

Exception:  In  towns  of 
Jackson,  Salem,  and 
White  Creek,  Washing- 
ton County Nov.  7-Nov.  19. 

Deer  (with  horns  not  less  than  3 
inches  long)  in  Columbia, 
Delaware,  Orange,  Rensse- 
laer,  Sullivan,   and   Ulster 

Counties Nov.  1-Nov.  15. 

In  Greene  County. Nov.  1-Nov.  8. 

On  own  land  in  Dutchess 

County49 Nov.  1-Nov.  15. 

Bear Oct.  15-Nov.  15. 

Varying  hare47. Oct.  15-Mar.  1. 

Cottontail  rabbit  « Oct.  1-Jan.  31. 

Squirrel  (black,  gray,47  or  fox) 

(see  exceptions) Oct.  15-Nov.  15.M 

Exceptions:  In  Schoharie 
County,  Oct.  1-Nov.  1. 
In  Erie,  Niagara.  Or- 
leans, and  Rockland 
C  ounties  ,no  open  season . 
Grouse,  partridge47  (see  ex- 
ception).  Oct.  1-Nov.  15. 

Exception:  In  Columbia, 
Delaware,  Dutchess, 
Greene,  Orange,  Put- 
nam, Rensselaer,  Rock- 
land, Sullivan,  Ulster, 
and  Westchester  Coun- 
ties...  Oct.  15-Nov.  30. 

Quail  in  Dutchess,  Greene.  Or- 
ange, Putnam,  Rensselaer, 
Sullivan,  and   Westchester 

Counties  only Nov.  15-Nov.  30. 

Pheasant,  male  only  47  (four  f  Oct.  23  and  30; 

days  only) \Nov.  1  and  8. 

Waterfowl... Sept.  24-Jan.  7. 

Wilson  snipe  or  jacksnipe,  coot, 

gallinule Sept.  24-Dec.  31. 

Black-bellied  and  golden  plov- 
ers, yellowlegs Aug.  16-Nov.  30. 

Woodcock Oct.  1-Nov.  30. 

Rail,    other  than    coot  and 

gallinule. Sept.  1-Nov.  30. 

No  open  season:  Elk,  moose,  caribou,  antelope, 
fawns;  Hungarian  or  European  gray-legge<; 
ridge,  dove,  quail  (1925);  swans,  wood  duck,  eider 
ducks,  auks,  bitterns,  sandhill  and  whooping 
cranes,  fulmars,  gannet,  grebes,  guillemots  gulls, 
herons,  jaegers,  loons,  murres,  petrels,  puffins, 
shearwaters,  terns,  and  all  shorebirds  (except 
woodcock,  Wilson  snipe,  or  jacksnipe,  black- 
bellied  and  golden  plovers,  and  yellowlegs). 
Hunting  and  fishing  licenses:  Nonresident:  Game, 
$10.50;  fish,  $2.50.  Pishing  license  not  required 
of  persons  under  16  years  of  age  or  in  international 
boundary  waters  if  residents  require  no  license 
in  that  part  of  those  waters  not  within  jurisdic- 
tion of  State.  Resident,  $1.25.  Issued  by  county, 
city,town,and  village  clerks.  Indian  resident  or 
member  of  Six  Nations  residing  on  any  reservation 
wholly  or  partly  within  State,  $1.25.  Only  li- 
censed Indians  residing  on  a  reservation  may 
hunt  thereon.  Licensee  required  to  wear  button. 
Guide  (required  in  forest  reserve  counties),  $2, 
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NEW  YORK— Continued 

Hunting  and  fishing  licenses— Continued 
Issued  by  commissioner.    Owners  <>r  lessees,  and 
ually  oocupy- 
-iuluudmay  hunt 
•  during  open  season.    Alien  n 

,a  conxaiission,  or  to  own  or  possess 
un  or  riflo. 

pheasants,  a 


.  Jo  in  all  of 

id  yell  Ison  snipe  01 


Quail,  4  a  day,  10  a  season,  in 
nge,    Putnam,   R. 
hester  Couu' 
"oases.-.  :,  grouse,  and  pheasant 

during  open  season  and  5  uays  thereafter;  migra- 
Luring  open  season  and  10 

•  rly  tagged  may  be  pos- 


•rtation:    EX] 

game  and 

u  par*.. 

common  car 

vuiiMio  nicd 

plumage  or 

nf  State  and  legal! 
y  be  possessed  at  any  time,  except  that 
birds  may  be  possessed  only 
during  open  season  where  taken  and  first  10  days 
of  close  season.    Importation  permit,  fee  $1,  ob- 
tained fron.  protector,  required  to  im- 
port game  during  close  season,  and  then  game 
must   be  accompanied    by   taker,   while 
quadrupeds  bea i  :k  importati' 
may  be  shipped  by  common  carrier,  but  not  by 
parcel  post. 
Sale:  8ale  of  all  gamo,  except  varying  hares  and 
rabbits,  prohibited;  varying  hares  and   rabbits 
legally  taken  in  State  may  be  sold  during  open 
season,  and  when  brought  from  without  the  State 
may  be  sold  at  any  time. 

hide,   and   feet  of  quadrupeds  legally 
taken  and  posse  any  time. 

Mi-'-.-lJaiK  <<  i    :        .    '  ;...;:'      •■■■;  on  lands  SUp- 

higbways,  except  public  highways  withi;. 

<jo  York:  Commission  by  order  may  further 
agor  jKtfsessionof  game.    • 

■ 
ing  periods  or  closed  as  indicated:  &/u.irrel  {black, 


taken  only  u 

NEW    YORK-  Long  Island 

OjK-n  .w-ason    | 

ant  (male  only) 

Varying  hare Oct.  15-Mar.  1. 

Cottontail  rabbit Nor.  i-Dec.31. 


NEW  YORK— Long  Island— Continued 

Open  seasons— Continued  Dates  inclusive 

\V:Uer fowl,    Wilson  snipe  or 
jacksnipe,    coot,    mudhen, 

gallinule... Oct.  lG-Jan.  31. 

Black-bellied  and  golden  plov- 
ers, yellowlegs Aug.  16-Nov.  30. 

Woodcock Oct.    l-Nov.30. 

Rail,  other  than  coot  and  galli- 
nule.   Sept.  1-Nov.  30 

No  open  season:  Deer,  dove,  swans,  wood  duck, 
eider  ducks,  auks,  bitterns,  sandhill  and  whoop- 
ing cranes,  fulmars,  gannet,  grebes,  guillemots, 
gulls,  herons,  jaegers,  loons,  murres,  petrels, 
puffins,  shea  *erns,  and  all  shorebirds 

:<t  woodcock,  Wilson  snipe  or  jacksnipe, 
black-bellied  and  golden  plovers,  and  yellowlegs). 
Bag  limits  and  possession:  Sue  quail  a  da; 
season;  2  ruffed  grouse  a  day,  15  a  season;  4  male 
pheasants  a  day,  30  a  season.  For  other  bag  limits 
see  New  York. 
Hunting  licenses,  Interstate  transportation,  sale, 
miscellaneous:  (See  New  York). 


NORTH   CAROLINA " 


Opan  seasons:  «  Dates  inclusive 

Duck,   goose,   brant,    Wilson 
snipe    or    jacksnipe,    coot, 

gallinule. Nov.  1-Jan.  31. 

Black-bellied  and  golden  plov- 
ers, yellowlegs,  dove Sept.  1-Dec.  15. 

Woodcock Nov.  1-Dec.  31. 

Rail,  other  than  coot  and  galli- 
nule  Sept.  1-Nov.  30. 

Reedbird  (ricebird)   (see  Or- 
der, p.  35.) Aug.  16-Nov.  16. 

No  open  season:  Swans,  wood  duck,  auks,  bitterns, 
gannet,  grebes,  gulls,  herons,  jaegers,  loons, 
murres,  petrels,  shearwaters,  terns,  and  all  shore- 
birds  (except  woodcock ,  W  ilson  snipe  or  jacksnipe, 
black-bellied  and  golden  plovers,  and  yellowlegs). 
Hunting  licenses: 51 

Bag  limits  and  possession:  Twenty-five  doves,  25 
ducks,  8  geese,  8  brant,  6  woodcock,  25  Wilson 
snipe,  15  in  all  of  plovers  and  yellowlegs,  50  sora" 
and  25  in  all  of  other  rails,  coots,  and  gallii 

•ssion  of  migratory  birds  permitted 
son. 
Sale:  £  r<is  (ricebirds)  and  all  migratory 

prohibited. 
Interstate  transportation :  The  export  is  prohibited 
of  quail,  partridge,  pheasant,  grouse,  wild  i  • 
snipe,  shore  or  beach  birds,  woodcock,  taken  fa 
State.  Exception*:  Nonresident  may  take  out  of 
State  under  his  hunting  license  50  quail  (car- 
tridges), 12  grouse.  .  and  60  In  all  of  \Vil- 

on,but 
not  more  1 1  j  birds 

may!'  week. 

and  legally  exported  may  be  possessed  during  open 

>se  sea- 
son, u  Mted  by  local  laws.    The  im- 
portation and  possession  of  other  game  is  regu- 
lated by  local  laws,  obtainable  upon  apph 
to  Legislative  Reference  Librarian,  Raleigh, 

•i  North  Carolina:  Only  tho  Federal  seasons  and 
other  restrictions  on  migratory  birds  are  given. 
County  seasons  and  pro\  g  to  licenses, 

bag  limits,  sale,  and  interstate  on  are 


garding  laws  ap 
tionof  Auduboi 
to  the  secretary 
The  con 

tory   Bj' 
Issues  a  pamphj 


in  inion;i 

jurisdio- 

■ 

1  in  tho 
i  other  n 
me.    (8p> 

fnote  2, 
;o  Librarian  also 
-•a  of  tho  State. 
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NORTH  DAKOTA 

Open  seasons:  Dates  inclusive 

Prairie  chicken  (pinnated 
grouse),  sharp-tailed  (white- 
breasted)  grouse,  black-bel- 
lied and  golden  plovers, 
yellowlegs,  Wilson  snipe Sept.  16-Oct.  16. 

Ruffed  grouse  in  Bottineau, 
Cavalier,  Pembina,  and 
Roulette  Counties  only Oct.  7-Oct.  16. 

Duck,  goose,  brant Sept.  16-Dec.  1. 

Coot,  gallinule Sept.  16-Dec.  31. 

Woodcock Oct.  1-Oct.  16. 

Rail,   other   than   coot   and 

gallinule Sept.  1-Nov.  30. 

No  open  season:  Deer,  elk,  moose,  antelope,  quail, 

ruffed  grouse  (except  as  above) ,  sagehen,  English 

and  Chinese  ring-necked  pheasants,  Hungarian 

f)artridge,  dove,  swans,  wood  duck,  bitterns, 
ittle  brown,  sandhill,  and  whooping  cranes, 
grebes,  gulls,  herons,  loons,  shearwaters,  terns, 
and  all  shorebirds  (except  woodcock,  Wilson 
snipe  or  jacksnipe,  black-bellied  and  golden  plov- 
ers, and  yellowlegs). 

Hunting  licenses:  Nonresident,  $25;  resident, 
$1.50.  Issued  by  commissioners,  deputy,  or 
county  auditor.  Aliens  not  permitted  to  hunt. 
Person  or  member  of  family  permanently  residing 
with  him  may  hunt  without  license  during  open 
season  on  own  lands  or  lands  cultivated  by  him. 
Resident  license  may  be  issued  to  settler.  No 
person  permitted  to  enter  cultivated  or  posted 
lands  without  consent  of  owner. 

Bag  limits  and  possession:  Five  prairie  chickens, 
sharp-tailed  grouse,  plovers,  each  or  all  combined 
a  day,  10  each  or  all  in  possession  at  one  time,  15 
in  all  of  plovers  and  yellowlegs,  but  not  more 
than  5  plovers  a  day;  5  ruffed  grouse  a  day,  15  in 
possession;  15  snipe,  woodcock,  ducks,  geese, 
each  or  all  combined  a  day,  but  not  more  than 
8  geese,  8  brant,  or  6  woodcock,  30  in  possession; 
25  in  all  of  rails,  coots,  and  gallinules  a  day. 
Resident  licensee  under  permit  may  retain  not  to 
exceed  20  pinnated  or  sharp-tailed  grouse,  30 
waterfowl,  but  not  more  than  50  birds  in  all 
during  first  5  days  of  close  season. 

Interstate  transportation:  Export  of  all  protected 
game  prohibited,  except  that  nonresident  licensee 
may  carry  with  him  from  State  under  license  tag 
prairie  chicken  and  sharp-tailed  grouse  not  ex- 
ceeding 20  in  all,  and  ducks,  geese,  and  brant  not 
exceeding  30  in  all,  or  a  total  or  50  of  al  1  birds  com- 
bined, if  open  to  view  and  labeled  with  his  name 
and  address  and  number  of  hislicense.  Not  more 
than  2  days'  limit  of  migratory  birds  may  be  ex- 
ported in  any  one  calendar  week. 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  under  storage  permit, 
obtained  from  secretary,  game  and  fish  board, 
in  like  numbers  and  manner  as  game  taken  in 
State,  except  that  migratory  game  birds  may  be 
possessed  only  during  open  season  where  taken 
and  first  10  days  of  close  season. 

Sale:  Sale  of  all  protected  game  prohibited,  except 
that  hides,  heads,  and  trophies  of  big  game  law- 
fully taken  may  be  sold  at  any  time. 

OHIO 

Open  seasons:  Dates  inclusive 

Hare,  rabbit Nov.  15-Jan.  I.6* 

Squirrel Sept.  15-Oct.  20. 

Ruffed  grouse,  cock  pheasant 
(introduced),  Hungarian 

partridge Nov.  15-Nov.  25. 

Duck,  goose,  brant,  Wilson 
snipe,  black-bellied  and 
golden  plovers,  yellowlegs, 

coot,  gallinule Sept.  16-Dec.  31. 

Woodcock Oct.  1-Nov.  30. 

Rail,  other  than  coot  and  gal- 
linule  Nov.  1-Nov.  30. 

No  open  season:  Deer,  quail,  dove,  swans,  wood 
duck,  eider  ducks,  bitterns,  sandhill  and  whoop- 
ing cranes,  grebes,  gulls,  herons,  jaegers,  loons, 


OHIO— Continued 

murres,  petrels,  terns,  and  all  shorebirds  (except 
woodcock,  Wilson  snipe  or  jacksnipe,  black- 
bellied  and  golden  plovers,  and  yellowlegs). 

Hunting  and  fishing  licenses:  Nonresident  citizen: 
General,  $15.25;  fish,  $2.25  (not  required  of  child- 
ren under  16  years  of  age).  Resident  citizen, 
$1.25.  Issued  by  county  and  township  clerks. 
Person  under  16  when  hunting  must  be  accom- 
panied by  adult.  Owners,  tenants,  or  their 
children  may  hunt  without  license  during  open 
season  on  own  or  leased  lands.  Written  permis- 
sion required  on  land  of  another. 

Bag  limits  and  possession:  Five  squirrels  and  10 
rabDits  a  day  or  in  possession;  3  ruffed  grouse,  3 
cock  pheasants,  and  6  Hungarian  partridge,  15 
in  all  of  plovers  and  yellowlegs,  15  Wilson  snipe, 
6  woodcock,  8  geese,  25  ducks,  35  sora,  and  25  in 
all  of  other  rails,  coots,  and  gallinules  a  day. 
Waterfowl,  coots,  and  gallinules  may  be  possessed 
during  first  10  days  of  close  season. 

Interstate  transportation:  Export  prohibited  of  all 
protected  game  (except  rabbit)  taken  in  State; 
provided,  a  nonresident  may  take  with  him  from 
State  under  his  hunting  license  25  pieces  of  game. 
But  not  more  than  two  days'  limit  of  migratory 
birds  may  be  exported  by  one  person  in  any  one 
calendar  week.  Packages  containing  game  or 
fur -bearing  animals  or  parts  thereof  must  bo 
marked  to  show  contents,  initial  point  of  billing, 
and  names  and  addresses  of  consignor  and  con- 
signee. 

Game  taken  outside  of  State  and  legally  export- 
ed may  be  possessed  in  like  manner  as  game 
taken  in  State. 

Sale:  Sale  prohibited  of  all  protected  game  (except 
hare  or  rabbit  during  open  season). 

*2  Ohio:  Landowners,  tenants,  and  employees 
may  take  hares  or  rabbits,  when  doing  substantial 
damage  to  crops,  trees,  or  shrubbery,  at  any  time 
except  on  Sunday. 


OKLAHOMA 

Open  seasons:  Dates  inclusive 

Bear No  open  season.51 

Quail Dec.  1-Dec.  31. 

Duck,  goose,   brant,   Wilson 
snipe    or    jacksnipe,    coot, 

gallinule Oct.  1-Jan.  15. 

Black-bellied  and  golden  plov- 
ers, yellowlegs,  dove Sept.  1-Dec.  15. 

Woodcock Nov.  1-Dec.  31. 

Rail,  other  than  coot  and  galli- 
nule  Sept.  1-Nov.  30. 

No  open  season:  Deer,  wild  turkey  (1931);  ante- 
lope, prairie  chicken,  imported  pheasant,  swans, 
wood  duck,  bitterns,  little  brown,  sandhill  and 
whooping  cranes,  grebes,  gulls,  herons,  loons, 
band-tailed  pigeons,  terns,  and  all  shorebirds 
(except  woodcock,  Wilson  snipe  or  jacksnipe, 
black-bellied  and  golden  plovers,  and  yellowlegs). 

Hunting  licenses:  Nonresident,  $15;  alien,  $25; 
resident  citizen,  $1.25.  Issued  by  warden,  deputy, 
or  county  clerk.  A  person  may  hunt  without 
license  during  open  season  on  own  or  leased  premi- 
ses actually  occupied  by  him.  Application  of 
person  under  14  must  be  approved  in  writing  by 
parent  or  guardian.  Unlawful  to  shoot  on  or 
across  highway  or  railroad  right  of  way.  Unlaw- 
ful to  hunt  on  lands  of  another  without  owner's 
permission. 

Bag  limits  and  possession:  Fifteen  quail,  plover, 
snipe,  or  ducks  a  day,  100  a  season;  15  yellowlegs, 
but  not  more  than  15  in  all  of  plovers  and  yellow- 
legs a  day;  8  geese,  8  brant  a  day,  but  not  more 
than  10  in  all  a  day;  50  sora  and  25  in  all  of  other 
rails,  coots,  and  gallinules,  25  doves,  and  6  wood- 
cock a  day.  Possession  of  game  permitted  during 
first  10  days  of  close  season,  and  trophies  or  speci- 
mens of  game  lawfully  taken  may  be  possessed  at 
any  time. 
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Interstate  transportation:  Export  prohibited  of  all 
tected  game,  but  nonresident  licensee  may 
•  to  his  home  two  days'  bag  limit  of  game 
ense  permit  is  attached. 
r.cn  outside  of  State  and  legally  ex- 
ported may  be  possessed  in  like  manner  as  game 
D  in  State. 
Sale:  Sale  prohibited  of  all  protected  game. 

61  Oklahoma:  Bear  in  Blaine,  Caddo,  Comanche, 
.  and  Major  Counties,  no  open  season;  in  rest 
pCState,  unprotected. 


OBEGON  54 


Dates  inclusive 


District  No.  /,"  west  of  Cas- 
cades: 

Deer  (male,  with  horns) Sept.  10-Oct.  31. 

-pray  squirrel Sept.  15-Oct.  15. 

Mountain  or  plumed  and 
California  or  Valley  quail 
in  Coos,  Curry,  Douglas, 
and    Josephine   Counties 

only Oct.  12-Oct.  26. 

In  Jackson  County Oct.  12-Nov.  9. 

Chinese  pheasant,  bobwhite 

ion) Oct.  12-Oct.  26. 

Except iou:    In    CI 

Coos,     Curry,     Jose- 

<  oln,    and 

100k  Counties. .  No  open  season. 

Blue  or  sooty  grove*,  railed 

grouse  or  native  pheasant 

(see  except  ion) Sept.  10-Oct.  31. 

In    Benton, 

Lane, 

Linn,  Marion,  Mult- 

•h,   Polk,   Wash- 

■  n,   and  Yamhill 

'ies No  open  season. 

Duck,   goose,    brant,   coot, 

onsmpeorjaeksniiH., 

MM*MHaJ  mm]  palded 

"lowlegs Oct.  1-Jan.  15. 

...  Oct.  l-Nov.30. 
District  No.  X,"  east  of  Cos- 

Deer  (male,  with  horns)....  Sept.  10-Oct.  31. 
Quail  in  Klamai 
Oct.  12-26;  and  in 

in 
balance  of  district,  no  open 
season. 
Blue  or  sooty  grouse,  rulT.d- 

.  heasant.  Sept.  10-( »,  t.  :<]. 

8age  t  Aug.  l-Aug.  15. 

i«se  pheasant  in  Baker, 
Or;;  Mal- 

heur.   Umatilla,    Union, 
Wnik.-.vi,     ami     ■7aaao 

Oct.  12-Oct.  19. 

Parian      partridge      in 

'  »ct.  19. 

Dadk,  poo  •,*  braat,  aoot, 


Dec.  31. 

oot 8cpt.  l«-Nov.  30. 

e  and  spotted  fawn,  moose, 
m  partridge, 

grouse,  foolhm,  wild  turkey, 

i 

and  sandhill  cranes, 
DeanoiBj.piUg,  baron  i»  Jaega  . 
is  puffing, shearwaters,  term, 
[except  Vfflaoo  snii..-  or  j:irk- 
..;.'!  galdag  pafvany  bjm  jei- 


■PI,     An 

required  of 


sea:  Nonresident:  (  i 
25  (in  addit  ion  to  hunting 
landent,  game  and  fish, 
ir  angling,  $1.50  (<  • 
;nts  between  14  and  18 
resident  or  nonresident,'7 
"  by 


OREGON— Continued 

county  clerks  and  duly  appointed  agents  through- 
out the  State.  Guide,  $3  (issued  only  to  citizen 
of  United  States);  issued  by  commission.  Li- 
censes not  issued  to  persons  under  14  years  of 
age.  Owner  and  member  of  his  family  may  hunt, 
trap,  or  fish  on  own  premises  without  license 
during  open  season.  Licenses,  good  for  life,  issued 
free  of  charge  by  county  clerks  to  pioneers  of  State 
who  arrived  prior  to  1860,  veterans  of  Indian  and 
Civil  Wats  upon  proof  of  service,  and  Spanish- 
American  War  veterans  resident  in  State  Soldiers' 
Home.  Unlawful  to  hunt  on  inclosed  or  occupied 
land  of  another  without  permission  of  owner. 
Unlawful  to  shoot  from  highways  or  railroad  right 
of  ways. 

Bag  limits  and  possession:  Two  deer  a  season;  6 
silver-gray  squirrels  and  10  quail  in  7  consecutive 
days;  5  sage  hens  a  day,  10  in  7  consecutive  days; 
6  in  all  of  ruffed  grouse,  pheasants,  and  sooty  or 
blue  grouse  a  day,  10  in  7  consecutive  days;  5 
Chinese  pheasants  (including  Hungarian  par- 
tridge in  Umatilla  County)  a  day,  10  in  7  con- 
secutive days,  but  in  district  1  a  bag  of  10  shall 
not  include  more  than  3  hens  and  in  district  2 
more  than  2  hens;  25  ducks,  25  Wilson  snipe,  15 
in  all  of  plovers  and  yellowlegs,  25  in  all  of  rails, 
coots,  and  gallinules  a  day,  but  not  more  than  25 
in  all  in  1  day  nor  more  than  30  in  all  in  7  consecu- 
tive days;  8  geese  a  day,  30  in  7  consecutive  days. 
Migratory  game  birds  properly  tagged  may  be 
possessed  during  first  10  days  of  close  season; 
other  game,  when  properly  tagged,  during  close 
season 

Interstate  transportation:  Export  of  all  protected 
game  prohibited,  except  when  tagged  with  metal 
seal  and  accompanied  by  permit  from  State 
warden  showing  kind  of  game  and  names  and  ad- 
dresses of  consignor  and  consignee. 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  imported  and  possessed  as  author- 
ized by  permit,  fee  $2,  and  tag,  fee  5  cents,  ob- 
tained from  State  game  warden,  except  that  mi- 
gratory game  birds  may  be  possessed  only  during 
open  season  where  taken  and  first  10  days  of  close 
season. 

Sale:  Sale  of  all  protected  game  prohibited.  Com 
mission  may  make  regulations  permitting  sale  of 
game,  except  migratory  birds. 

«  Oregon:  Commission  may  open  or  close  the 
season  on  any  species  of  game  in  any  county  or  dis- 
trict for  such  time  as  it  may  designate. 

m  District  No.  1,  west  of  Cascades,  includes 
Benton,  Clackamas,  Clatsop.  Columbia,  Coos, 
Curry, Douglas,  Jackson,  Josephine,  Lane,  Lincoln, 
Linn,  Marion,  Multnomah,  Polk,  Tillamook, 
Washington,  and  Yamhill  Counties.  District  No. 
2.  east  of  Cascades,  includes  all  other  counties  iu 
l he  state. 

•«  Unlawful  to  kill  geese  at  any  time  on  islands  or 
sand  bars  in  the  <  '<>lumi>i:i  east  of  Hood  River,  on 
M.tes  and  John  Day  Rivers  south  to  junction 
with  White  River  and  Thirtymile  Creek,  respec- 
tively. 

«  Fee  required  of  nonresident  angler  equal  to 
that  required  of  nonresident  in  his  State  of  resi- 
dence. 

PENNSYLVANIA 

Open  seasons:  "  Dates  inclusive 
Deer  (male  with  horns  having 
2  or  more  points  to  one  ant  ler 
not  less  than  6  inches  above 
Ikall),  bull  elk  (with 
4  or  more  points  to  one  ant- 
ler)  Dec.  1-Dec.  15.»» 

Nov.  l-Dec.  16.H 

oon Oct.  1-Feb.  15. 

Nov.  1-Dec.  15. 

.^•juirrels   (black,   gray,    fox), 
I,  rut  fed   groii--',   mala 
oaefced  pheasant,  Hun- 
garian  partridge   or   qu ..il, 

Wild  lurki-y      Nov.  1-Nov.  30. 

Nov.  1-Aug.  15. 

I  nick,  goose,  brant Oct.  1-Jan.  15. 

Wilson  *nipe  or  jacksnipe,  coot 
(mud  bcD),  gallinule Oct.  1-Nov.  30. 
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PENNSYLVANIA— Continued 

Open  seasons— Continued  Bates  inclusive 

Black-bellied  and  golden  plov- 

Sept.  16-Nov.  30. 

Woodcock Oct.  l-Nov.30. 

Kail,  other  than  coot  and  galli- 

nule --- --  Sept.  l-Nov.  30. 

.    35)...  Sept.  1-Oct.  30. 
Blackbird Aug.  l-Nov.30. 

No  open  season:  Cow  elk  and  calves  having  less 
than  4  points  to  one  antler,  doe,  fawn,  pheasant 
hens,  dove,  swans,  wood  duck,  eider  ducks, auks, 
bitterns,  little  brown  and  sandhill  cranes,  grebes, 
guillemots,  gulls,  herons,  jaegers,  loons,  murres, 
petrels,  puffins,  shearwaters,  terns,  and  all  shore- 
birds  (except  woodcock,  Wilson  snipe  or  jack- 
snipe,  black-bcliied  and  golden  plovers,  and 
yellow  legs). 

Hunting  and  fishing  licenses:  Game:  Nonresident, 
$15.  Issued  by  commission  or  county  treasurer. 
Resident  from  county  treasurer,  $1.25;  through 
justice  of  the  peace,  magistrate,  or  notary  public, 
$1.40.  Licenses  not  issued  to  minor  under  14  years 
of  age,  and  minor  between  14  and  16  must  furnish 
written  consent  of  parent  or  guardian.  Licensee 
required  to  wear  tag  displayed  on  middle  of  back. 
.  nt  citizen  and  members  of  family  or  em- 
ployees residing  upon  and  cultivating  land  in 
State  as  either  owner  or  lessee  may  hunt  during 
open  season  on  such  land  and,  with  consent  of 
owner,  on  adjoining  land  without  a  license. 
Taxidermist,  $1. 

Licensed  hunters,  within  30  days  after  expira- 
tion of  license,  must  report  amount  of  game  killed. 
Aliens  not  permitted  to  hunt  or  be  possessed  of 
dogs  or  firearms. 

Fishing:  Nonresident,  $5  (10  cents  extra  to 
county  treasurer,  15  cents  extra  to  justice  of  peace) ; 
issued  by  county  treasurer,  justice  of  the  peace, 
commissioner  of  fisheries  or  his  agents. 

Resident,  $1  (10  cents  extra  to  county  treasurer) ; 
issued  by  county  treasurer,  commissioner  of 
fisheries,  his  officers  or  agents.  License  not  re- 
quired of  minors  under  21.  Person  and  members 
of  his  family  residing  on  own  land  may  angle  in 
waters  on  or  adjacent  thereto  during  open  season 
without  license. 

Bag  limits  and  possession:  One  deer  (6  to  party 
camping  or  hunting  together),  1  elk  (1  to  hunting 

Earty),  1  bear  (4  to  hunting  party),  40  rabbits,  15 
ares,  20  squirrels,  1  turkey,  25  quail  (partridge), 
15  ruffed  grouse,  6  male  ring-necked  pheasants,  20 
woodcock  a  season.  Five  rabbits,  3  hares,  6 
squirrels  (black,  gray,  fox),  8  quail  (partridge),  3 
ruffed  grouse,  2  male  ring-necked  pheasants,  6 
woodcock,  25  ducks,  8  geese,  8  brant,  25  Wilson 
snipe,  15  in  all  of  plovers  and  yellowlegs,  50sora,  25 
in  all  of  other  rails,  coots,  and  gallinules  a  day. 
Possession  of  migratory  birds  permitted  during 
first  10  days  of  close  season;  other  game  during 
first  30  days  thereof. 
Interstate  transportation:  Export  of  all  protected 
game  taken  in  State  prohibited;  provided,  a  non- 
resident licensee  may  take  out  with  him  on  the 
same  conveyance  two  days'  limit  of  game  except 
elk.  Small  game  must  be  accompanied  by 
owner,  and  if  concealed  must  be  tagged  to  show 
name  and  address  of  owner,  county  where  killed, 
and  number  of  each  species  in  package.  Large 
game  may  be  shipped  by  express  when  plainly 
marked  to  ghow  name  and  address  of  owner  and 
county  In  which  killed.  Specimens  of  game 
legally  taken  may  be  shipped  to  a  licensed  taxider- 
mist for  mounting,  but  shipment  of  game  byparcel 
post  prohibited,  except  that  skins  of  raccoon,  bear, 
and  trophies  to  licensed  taxidermists  may  be  so 
shipped,  if  marked  to  show  contents,  but  no  such 
may  be  made  to  points  outside  the 
it  a  permit. 
Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  at  any  time,  except  thai 
migratory  game  birds  may  bo  possessed  only 
during  open  season  where  taken  and  first  10  days 
of  close  season. 
Sale:  Sale  prohibited  of  wild  deer,  rabbit,  raccoon, 
and  tear  taken  in  the  State;  and  of  all  other  game 


PENNSYLVANIA— Continued 

er  taken.    Trophies  of  game  not  killed  i 
may  be  purchased  or  sold  at  any  time. 
Miscellaneous:  Automatic  gun  prohibited. 

*»  Pennsylvania:  Seasons  may  be  clost 
encd  in  any  county  on  petition  to  commi 

*»  In  killing  deer,  elk,  or  bear,  only  on 
lead-alloy,  soft-nosed,  or  expanding  bull 
used  at  each  discharge.    The  use  of  st. 
bullets  is  prohibited. 

RHODE  ISLAND 

Open  seasons:  Dates  inclusive 

Gray   squirrel,  hare,    rabbit, 

quail   or   bobwhite,   ruffed 

grouse  or  partridge,  pheas- 

a11*— ----- Nov.  1-Dec.  31. 

Duck,  goose,  brant,  coot,  gal- 

hnule Oct.  1-Jan.  15 

Black-bellied  and  golden  plov- 
ers, yellowlegs Aug.  16-Nov.  30 

Aviisonsnipe Oct.  l-Nov  30 

Woodcock Nov.  l-Nov  30 

Rail,  other  than  coot  and  gal- 

linule—  _ Sept.  l-Nov.  30. 

No  open  season:  Deer;"  dove;  Hun. 
tridge;  swans,  wood  duck,  eider  ducks,  auk 
bitterns,  little  brown  and  sandhill  cranes,  ganue 
grebes,  guillemots,  gulls,  herons,  jaegers,  loo 
murres,  petrels,  shearwaters,  terns,  and  all  she 
birds  (except  woodcock,  Wilson  snioe  or  js 
snipe,   black-bellied  and  golden  plovers,  i 
yellowlegs). 
Hunting  and  fishing  licenses:  Nonresident:  Gar 
$10.  25;  fish,  $1.15.m    Alien:   Game,  $15  25- 
$2.15.    Resident:  Game,   $1.25;    fish,   25  cent 
Issued  by  city  and  town  clerks.    Fishing  licei 
not  required  of  women,  nor  of  males  under 
License  not  required  of  resident  or  his  immedi 
family  to  hunt  on  own  or  leased  agriculturallar 
on  which  actually  domiciled;  nonresident  owni 
real  estate  valued  at  not  less  than  $500,  and  no. 
resident  member  or  guest  of  club  incorporated  fo 
hunting  or  fishing  purposes  prior  to  Jan.  1,  19( 
which  owns  real  estate  assessed  for  taxation 
value  of  not  less  than  $1,000,  may  procure  licei 
atafeeof$1.25;  licenses  not  issued  to  minors  unc 
15  years  of  age.    Consent  of  owner  required 
hunting  upland  game  birds  on  land  of  anot 
from  January  1  to  October  31. 
Bag  limits  and  possession:  Fifteen  ducks,  8  ge™ 
8  brant,  6  woodcock,  15  in  all  of  plovers  and  yellov 
legs,  15  Wilson  snipe,  15  in  all  of  rails,  coots,  s 
gallinules  a  day,  but  not  more  than  15  game  bi 
of  all  kinds  in  possession  at  one  time.    Possess 
of  waterfowl,   coots,   and  gallinules  permitt 
during  first  10  days  of  close  season. 
Interstate   transportation:   Export  prohibited 
all  game;   provided,  a  nonresident  licensee  n 
take  out  under  his  license  10  wild  fowl  or  bi 
in  one  calendar  year,  if  carried  open  to  view. 

Game  taken  outside  of  State  and  legally 
ported  may  be  imported  and  possessed  as  l 
thorized  by  permit  from  commissioner  of  bird 
except  that  migratory  game  birds  may  be  ] 
sessed  only  during  open  season  where  taken  i 
first  10  days  of  close  season. 
Sale:  Sale  of  all  game  birds  prohibited. 


w  Rhode  Island:  Deer  injuring  crops  may  be  ki 
at  any  time  by  tlie  owner  or  occupant  of  the  pret 
under  written  permit  from  secretary  of  State. 

m  Fee  required  of  nonresident  angler  equal 
that  required  of  nonresident  in  his  State  of  residenc 

SOUTH  CAROLINA 

Open  seasons:  Dales  inch 

Deer  (male)... Sept.  l-Jan.  15. 

Bear,  rabbitt,63  squirrel,02  quail 

(partridge),     wild     turkev, 

blackbird. Nov.  27-Mar. 

Raccoon,  opossum Sept.  l-Mar.  1. 
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SOUTH  CAROLINA— Continued 

Open  seasons— Continued  Dates  inclusive 

Duck,  goose,  brant,  coot,  galli- 
nu  .  Nov.  1-Jan.  31. 

•  i  and  golden  plov- 

Sept.  1-Dec.  15. 

b  an  coot  and  galli- 

nnie Sept.  1-Nov.  30. 

.  Nov.  1-Dec.  31. 
16-Nov.  15. 
No  open  season:  Does;  rulled  grouse  (pheasant), 

.little  brown, 

oes,  gannet,  grebes, 

gulls,    herons,   jaegers,   loons,    murres,    petrels, 

Shea  1  all  shorebirds  (except 

woodcock,    Wilson   snipe   or  jacksnipe,    blaek- 

.    and    yeHowlegs). 

Hunting  and  Sshing  licenses:  Nonresident    I 

ued  by  county  clerk  or 
game   warden.    Resident:    (■  .   $3.10; 

residence,  $1.10.    Issued  by  county 
clerk  or  game  warden. 

'.  required  of  resident  owners,  tenants, 

<-n  permission,  their 

.  to  hunt  during  open  season  on  own 

lands.    Confederate  veteran  wearing  his  cross  of 

honor  may  hunt  and  fish  in  any  county  of  State 

without  lif 

:i>ent  of  owner  or  manager  required  to  hunt 

■ 

Bag  limits  and  possession:  Three  deer,  20  wild 

.  i 5 quail  (.partridge), 

2  turkeys,  25  df  rant,  6 

woodcock,;  ;>e.  15  in  all  of  plovers  and 

yellowlegs,  50  sora,  and  25  in  all  of  other  rails, 

.  and  gallinules  a  day.    Possession  of  migra- 

i.irds  permitted  during  first  10  days  of  close 

on. 

■ate  transportation:  Export  of  all  resident 

Ken  in  State  prohibited, 

licensee  may  export 

len  one  day's 

bag  limit  of  resident  nonmigratory  game  a  week, 

•  tation 

any  deer  or  oth- 

not :  ligratoryhlr 

tny  one 

kages  containing  migra- 

inust  be  marked  to  show  actual  con- 

:  dresses  of  consignor  and 

consignee.    No  game  may  be  removed  from  the 

State  for  sale. 

•;ie  taken  outside  of  State  and  legally  ex- 
be  possessed  in  like  manner  as  game 


M 


1  (partridges), 
is  and  all  other  migratory 


September    1    and 

ithout 
i1  dogs. 


«8ST 


<<th    Carolina:  Between 
Thanksgiving  Day  rabbits  ma 
firearms,  and  squirrels  may    • 
M  Reason  opens  on  Thanksgiving  Day. 

SOUTH  DAKOTA 

(nial.  ...v.  30. 

golden  plovers,  yeliowlcfs.-  Sept.  16-Oct 
Duck,  goose,  brant,  coot,  gal- 

ison  snipe Sept.  PV-Dee.  II. 

Woodcock  .  30. 

Mill  ,.„v.  30 

No  open  mum:  Does,  elk,  antelope,  Mo 

I,  and  whooping  cranes,  grebes. 


brown,  I  ii.'lh 
gulL-.  bjTMH, 


POM,  lens,  sh.  arw. iters,  t.-m.,.  and  all 
s  (except  woodcock,  Wilson  snipe  or 
.  hWkotflled  and  aoldec  plovers,  tod 


SOUTH  DAKOTA— Continued 

Hunting  licenses:  Nonresident  or  alien:  Big  game, 
$25;  small  game,  $15.    Issued  by  game  warden  or 
county     treasurer.    Resident:  Big     gain. 
small  game,  $i;  Issued  by  county  treasurer  or 
Stan  license,  small   ga; 

(hunting;  also  fa ;  pmentofoObii 

■  by  State  warden. 
Hunting  game  birds  during  open  season  on  own 
land  permitted  without  license.  Unlawful  to 
hunt  on  cultivated  land  of  another  without  per- 
mission of  owner. 

Bag  limits  and  possession:  One  deer  a  year;  25 
ducks,  geese,  brant,  coot,  gallinules,  sora.  and 
other  rails  in  the  aggregate  of  all  kinds  (but  not 
more  than  8  geese  or  brant),  and  5  each  of  other 
species  of  game  birds  a  day;  50  in  all  of  ducks, 
geese,  or  brant,  or  other  aquatic  fowl  and  snipe, 
and  15  in  nil  of  prairie  chickens,  partridge,  grouse, 
and  plover  in  possession.  Possession  permiued 
during  open  season  and  five  days  thereafter. 

Interstate  transportation:  Export  of  all  protected 
game  prohibited;  provided  a  nonresident  may 
export  1  deer  lawfully  killed  under  permit  of 
State  game  warden  and  not  more  than  10  birds 
under  each  of  the  five  coupons  attached 
nonresident  license;  but  not  more  than  50  ducks, 
16  geese,  16  brant,  12  woodcock,  50  snipe,  30  in  all 
of  plovers  and  yellowlegs,  and  50  in  all  of  rails, 
coots,  and  gallinules  may  be  exported  by  one 
person  in  any  one  calendar  week,  and  if  exported 
by  common  carrier  tags  attached  to  hunting 
license  must  be  affixed  to  each  shipment. 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  in  like  manner  as:  game 
taken  in  State. 

Sale:  Sale  of  all  protected  game  prohibited;  pro- 
vided, skins,  heads,  and  antlers  of  deer  lawfully 
killed  may  be  sold. 

TENNESSEE 

Open  seasons:  Bates  inclusive 

Deer  (male,  with  horns  having 

two  or  more  spikes  each) Dec.  20-Dec.  31. 

Squirrel.. June  1-Jan.  1. 

Rabbit Unprotected. 

Quail  or  partridge  (see  excep- 
tions)  Nov.  25-Jan.  15. 

Exceptions:  Quail,h\  Ches- 
ter County,  Nov.  20-Feb. 
15;  in  Fayette  and  Harde- 
man Counties,  Nov.  22- 
Mar.  1;  in  Madison  Coun- 
ty, Dec.  !  leh.l. 
Duck,  goose,  brant,  coot,  mud- 
hen,  gallinule,  Wilson  snipe 

or  jacksnipe. Nov.  1-Jan.  31. 

Black-bellied  and  golden  plov- 
ers, yell  v  Sept.  1-Dec.  15. 

other  than  coot  an-: 

linule Sept.  1 -Nov  30. 

No  open  season:  Does  and  fawns  (1925);  wild 
turk 

n  ood  duck,  bitterns 
hill    and    v  ;  gulls, 

herons,  loons,  terns,  an 
Wilsonsnipeorla 

Hunting  licenses:  $15  (may  hunt  on 

own  land  without 

5  $1  (count  vliccie- 

stat.-  BeatiM  to  Si),    toned  bj  count v  d  <ks. 

center  of  back  of  on 

tout  license 

of  another  « 

^-NonreddeBt,  fish,   $2.   Guide 
or  wnmmtm  (issued  tonesJdentaoBly). 
Hag  limits  and  pouncarien:  Two  deer  a  season;  20 

ifMtftfS^r   ,  :.       .,,   dloi  plovers  and  >.-ll.,wl.  ■,;.< 
a  day;  in  V\  a. MQftaa  (  ounty,  1.'. quail  ..   ! 
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TENNESSEE— Continued 

Interstate  transportation:  Export  of  all  protected 
game  prohibited;  provided,  nonresident  licensee 
may  take  out  of  State,  if  carried  openly,  game  birds 
legally  killed  by  him  (except  that  25  birds  only 
may  be  exported  from  Reelfoot  Lake),  but  not 
more  than  60  ducks,  16  geese,  16  brant,  10  Wilson 
snipe,  30  in  allofplovers  and  yellowlegs,  50  in  all 
of  rails,  coots,  and  gallinules,  and  50  doves  may  be 
exported  by  one  person  in  any  one  calendar  week. 
Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  in  like  manner  as  game 
taken  in  State. 

Sale:  Sale  of  all  protected  game  killed  in  State 
prohibited. 

TEXAS 

Open  seasons:  Dales  inclusive 
Peer  (male)  (see exception)...  Nov.  1-Dec.  31. 
Exception:     In      Bosque 
County,  no  open  season. 
Squirrel  in  Angelina,  Chero- 
kee, Dallas,  Hardin,  Jasper, 
Jefferson,    Liberty,   Nacog- 
doches,   Newton,    Orange, 
Rockwall,  and  Tyler  Coun- 
ties  Aug.  1-Dec.  31. 

In  rest  of  State Unprotected. 

Quail  or  partridge,  chachalaca 
or   Mexican  pheasant   (see 

exceptions) Dec.  1-Jan.  31. 

Exceptions:  Quail  in  Fay- 
ette County Dec.  1-Dec.  31. 

Quail  in  Grayson 
County  and  blue 
quail  in  Lampass 
County,  no  open 
season. 
Prairie  chicken  in  Gray, 
Hemphill,    Lipscomb,    and 

Wheeler  Counties  only Sept.  1-Sept.  10. 

Wild  turkey  gobblers  (see  ex- 
ceptions).  Nov.  1-Dec.  31. 

Exceptions:  In  Angelina, 
Cherokee,  Dallas,  Gil- 
lespie, Hardin,  Jasper, 
Jefferson,  Kendall,  Lib- 
erty, Nacogdoches, 
Newton,  Orange,  Rock- 
wall, and  Tyler  Coun- 

ties.. Mar.  1-Apr.  30. 

In  Brooks,  Cameron, 
Hidalgo,  Jim  Hogg, 
Kenedy,  McMullen, 
Starr,  and  Willacy 

Counties Nov.  1,  1926. 

Dove  (see  exception) Nov.  1-Dec.  31.64 

Excepti on:  West  and  north 
of  International  &  Great 
Northern  and  Texas  & 
Pacific  Railroads  (except 
Fayette  County,  Dec.  1- 

Dec.  15) Sept.  1-Dec.  15. 

Duck,   goose,   brant,   Wilson 
snipe  or  jacksnipe,  coot,  gal- 

linule  (see  exception) Nov.  1-Jan.  31.«< 

Exception:  West  and  north 
of  international  &  Great 
Northern  and  Texas  & 

Pacific  Railroads Oct.  1-Jan.  15. 

Black-bellied  and  golden  plov- 
ers, yellowlegs Oct.  16-Dec.  15. 

Rail,  other  than  coot  and  gal- 

linule Oct.  16-Nov.  30. 

No  open  season:  Does;  antelope,  sheep  (1928); 
turkey  hens,  robins,  prairie  chicken,  pinnated 
grouse,  pheasant  (except  chachalaca),  woodcock 
(1928);  swans,  wood  duck,  bitterns,  little  brown 
sandhill,  and  whooping  cranes,  gannet,  grebes, 
gulls,  herons,  jaegers,  loons,  petrels,  band-tailed 
pigeons,  terns,  and  all  shorebirds  (except  Wilson 
snipe  or  jacksnipe,  black-bellied  and  golden 
plovers,  and  yellowlegs). 
Bunting  licenses:  Nonresident  or  alien,  $15;  issued 
by  game,  fish,  and  oyster  commissioner,  deputies, 
and  county  clerks.    Resident,  $2,  not  required  in 


TEXAS— Continued 

county  of  residence;  issued  by  commissioner,  dep- 
uties, and  county  clerks. 

Bag  limits  and  possession:  Three  deer  a  season; 
3  turkey  gobblers  a  season,  except  that  only  2  may 
be  taken  in  Angelina,  Cherokee,  Dallas,  Hardiu 
Jasper,  Jefferson,  Liberty,  Nacogdoches,  Newton, 
Orange,  Rockwall,  and  Tyler  Counties  ;5squirrels 
a  day;  15  in  all  of  quail  and  chachalaca;  5  prairie 
chickens  a  day,  15  a  season;  15  doves,  25  in  all  of 
waterfowl  and  shorebirds,  but  not  more  than  8 
geese,  8  brant,  or  15  plovers  and  yellowlegs;  50 
sora  and  25  in  all  of  other  rails,  coots,  and  galli- 
nules a  day.  Possession  of  all  game  permitted 
during  open  season  and  10  days  thereafter. 

Interstate  transportation:  Export  prohibited  of  all 
game,  except  that  nonresident  licensee  may  ship 
game  to  his  home  for  own  use  under  affidavit  that 
it  was  lawfully  killed  and  will  not  be  bartered  or 
sold;  provided  that  not  more  than  two  days'  limit 
of  migratory  birds  may  be  exported  in  any  one 
calendar  week.  Game  may  be  shipped  to  taxider- 
mist for  mounting  under  affidavit  that  shipper 
killed  the  speciman  and  that  it  is  not  being  pre- 
served for  sale. 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  in  like  manner  as  game 
taken  in  State. 

Sale:  Sale  prohibited  of  all  protected  game. 


«*  Texas:  See  Regulation  4  of  Migratory 
Treaty  Act  Regulations,  footnote  2,  p.  4. 


Bird 


UTAH 

Open  seasons:  w  Dales  inclusive 

Deer  (buck,  with  horns  not 

less  than  5  inches  long)64 Oct.  20-Oct.  30. 

Bear Sept.  1-May  1." 

Rabbit,  hare Unprotected. 

Duck,  goose,  brant,  coot,  galli- 
nule,  Wilson  snipe  or  jack- 
snipe,  black-bellied  and 
golden    plovers,   yellowlegs 

(see  exceptions) Oct.  1-Dec.  31. 

Exceptions:  In  Beaver, 
Emery,  Grand,  Iron, 
Kane,  Millard,  San 
Juan,  Uinta,  and  Wash- 
ington Counties Oct.  1-Jan.  15. 

Duck    in    Fish    Lake 

Game  Preserve.. Oct.  1-Nov.  30. 

No  open  season:  Does,  fawns,  elk,68  antelope, 
sheep,  goats,  quail,  any  species  of  grouse  or  sage 
hens,  Hungarian  partridge,  mourning  dove,08 
swans,  wood  duck,  rail,  bitterns,  sandhill  crane, 
grebes,  gulls,  herons,  loons,  band-tailed  pigeons, 
terns,  and  all  shorebirds  (except  Wilson  snipe  or 
jacksnipe,  black -bellied  and  golden  plovers,  and 
yellowlegs). 
Hunting  and  fishing  licenses:  Nonresident  citizen: 
Game  birds  and  fish,  $5;  deer  and  bear,  $10;  fish, 
$3.  Resident  citizen  (male) :  Game  and  fish,  12  to 
16  years,  $1;  16  and  over,  $2;  females,  16  and  over, 
$1;  guide  $5.  Aliens  prohibited  from  hunting  or 
fishing  in  State.  Resident  citizens,  males  under 
12  and  females  under  16,  not  required  to  obtain 
licenses  to  fish.  Issued  by  State  fish  and  game 
commissioner  or  deputy,  county  clerk,  or  deputy 
or  authorized  agent. 
Bag  limits  and  possession:  One  buck  a  season;  25 
ducks,  geese,  and  brant. a  day,  but  not  including 
more  than  8  geese  or  brant;  15  Wilson  snipe,  15 
plovers  and  yellowlegs  a  day.  Not  more  than  25 
game  birds  in  all  may  be  taken  in  one  day,  and  not 
more  than  50  may  be  possessed  at  one  time. 
Interstate  transportation:  Export  of  all  game  pro- 
hibited, except  under  permit  and  regulations  of 
commissioner. 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  at  any  time,  except  that 
migratory  game  birds  may  be  possessed  only  dur- 
ing open  season  where  taken  and  first  10  days  of 
close  season.  Person  possessing  game  during  close 
season  in  State  must  show  lawful  taking. 


Game  Laws  for  the  Season  1921-1925 
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IT  AH— Continued 

Sale:  Sale  of  all  game  prohibited;  except  that 
rabhit,  bear,  and  hides  of  deer  legally  killed  may 
be  sold. 


•*  Utah:  Commissioner  may  shorten  or  close  the 
opt.  n  season  and  reduce  the  bag  limit  on  any  species 
of  game  birds  or  animals  needing  additional  pro- 

M  Person  under  16  years  of  age  not  permitted  to 
kill  deer. 

♦7  Bear  destroying  livestock  may  be  killed  at  any 
time  by  stock  owners  or  Government  trappers. 

M  Elk  doing  damage  may  be  killed  under  author- 
ity of  commissioner. 

*  Commissioner,  upon  determining  that  quail, 
any  species  of  grouse  or  sage  hens,  Hungarian  par- 
tridges, or  mourning  doves  have  increased  suffi- 
• .  may  prescribe  an  open  season  and  fix  bag 
limits  on  any  such  birds. 

VERMONT 

Open  seasons:  Dates  inclusive 

with  horns  not  less  than 

3  inches  long)  n Nov.  3-Nov.  15. 

Hare,  rabbit Oct.  1-Feb.  28. 

Gray  squirrel,  ruffed  grouse  or 

partridge,  woodcock Oct.  1-Oct.  SI. 

Quail Sept.  16-Nov.  30. 

.  goose,  brant,  coot,  galli- 

nule.. Sept.  16-Dec.  31. 

Black-bellied  and  golden  plov- 
Knglish  or 

Wilson  snipe  (jacksnipe) Sept.  16-Nov.  30. 

No  open  season:  Elk,  moose,  caribou  (1932);  does, 
>,  dove,  rail;  pheasants.  European  partridge 
ins,  wood  duck,  auks,  bitterns,  sandhill 
and    whooping    cranes,    grebes,    gulls,    herons, 
•  rs,  loons,  murres,  petrels,  terns,  and  all  shore- 
pi  woodcock,  Wilson  snipe  or  jack- 
snipe,    black-bellied   and  golden  plovers,   and 

Hunt.ng  and  Fishing  licenses:  Nonresident:  Game 

and  fish,  $10.50;  owner  of  real  estate  in  State  to 

due  of  $1,000,  $1.25;  fish,  $2.50.    Resident: 

Gan  •  .  SI. 25;  game,  75  cents;  fish,  75 

■ 

<  enses  not  issued  to  persons  under  16 

ut  written  consent  of  parent  or  guardian. 

Owners  of  farm  lands  and  tneir  resident  minor 

Dta  niay  hunt  without  a  license 

!  nds    during   open   season.    Fishing 

•  required  of  persons  under  15. 

Bag  limits  and  possession:  One  deer  a  season;  4 

each  of  ruffed  grouse  and  woodcock  a  day,  25  each 

A  Mason;  5  hares  or  rabbits  a  day  or  in  possession; 

4  gr  20  ducks.  8  geese.  8  brant 

Wilson 

snipe  a  day;  25  in  all  of  coots  and  gallinules  a  day. 

Possession  of  waterfowl,  coots,  and  gallinules 

it  ted  during  first  10  days  of  close  season. 

Interstate    transportation:    Export   prohibited  of 

all  protected  game,  except  hares  ana  rabbits;  pro- 

vtded,  a  nonresident  licensee  m.iy  export  one  deer 

under  license  coupon  and  one  day's  bag  limit  of 

permit,  bul  mpany 

shipment;  resident  may  export  (if  not  for  sale)  one 

day's  bag  limit  of  game  birds  under  special  pcr- 

sale,  Kit  is  tagged  and  license  is  presented  to  car- 
rier for  cancelation,  but  laws  of  State  to  which 
deer  is  shipped  must  be  complied  with.  Packages 
containing  game  delivered  to  a  common  carrier 
for  transportation  must  be  tagged  to  show  the 
number  and  kind  of  such  game  therein,  names  of 
consignor  and  consignee,  stAtion  from 
shipped,  destination,  and  number  of  license, 
shipper  must  be  presented  to  the 
agent  of  the  transportation  company  for  in 
ment  thereon  of  the  quantity  of  game  offered 
for  transportation.  Head,  hides,  feet,  and  fur  of 
guadiuusdi  tod  pwwagi  an<i  n  ma  of  game  bfa-da 
legally  killed  and  possessed,  may  be  transported 
without  tags.  If  accompanied  by  owner. 

:e  taken  outside  of  8tate  and  legally  ex- 
ported may  be  possessed  as  authorized  by  jx-rmit 
obtained  from  fish  and  game  commissioner,  except 
that  migratory  game  birds  may  be  possessed  only 


VERMONT— Continued 

during  open  season  where  taken  and  first  10  days 
of  close  season. 
Sale:  Sale  of  squirrels  and  all  protected  game 
birds  prohibited;  deer  may  be  sold  during  open 
season  and  for  a  "reasonable  time  thereafter," 
and  hares  and  rabbits  during  the  open  season, 
llead  and  hide  of  deer  legally  taken  may  be  sold. 

™  Vermont:  Landowner,  member  of  his  family,  or 
authorized  employee  may  kill  deer  doing  damage 
to  his  fruit  trees  or  crops;  but  the  person  under 
whose  direction  a  deer  is  so  killed  must,  within  12 
hours,  report  the  matter  in  a  signed  statement  to 
the  nearest  fish  and  game  warden.  Deer  may  also 
be  killed  at  any  time  in  orchard  zones  established 
by  the  commissioner,  but  such  killing  must  forth- 
with be  reported  to  the  owner  of  tho  orchard  and 
the  county  warden. 

VIRGINIA 
Open  seasons: 71  Dates  inclusive 

Deer  (male,  with  horns  visible 

above  the  hair) Nov.  15-Dec.  31. 

Elk  (see  exception) Dec.  15-Dec.  31.7* 

Exception:  In  national  for- 
est areas.. No  open  season. 

Squirrel" Sept.  1-Jan.  31. 

Rabbit,    quail   or   partridge, 
pheasant    or    grouse,    wild 

turkey Nov.  15-Jan.  31. 

Ring-necked      pheasant      in 

Shenandoah  County Nov.  15-Nov.  25. 

Dove Sept.  1-Dec.  15. 

Duck,   goose,    brant,    Wilson 
snipe    or    jacksnipe,    coot, 

mudhen,  gallinule Nov.  1-Jan.  31.M 

Black-bellied  and  golden  plov- 
ers, yellowlegs Aug.  16-Nov.  30. 

Woodcock Nov.  1-Dec.  31. 

Rail,  other  than  coot  and  galli- 
nule  Sept.  l-Nov.30. 

Reedbird  (see  Order,  p.  35). .  Aug.  16-Nov.  15. 
No  open  season:  Does,  fawns,  swans,  wood  duck, 
eider  ducks,  auks,  bitterns,  sandhill  crane, 
fulmars,  gannet,  grebes,  gulls,  herons,  loons, 
murres,  petrels,  shearwaters,  torus,  and  all  shore- 
birds  (except  woodcock,  Wilson  snipe  or  jacksnipe, 
black-bellied  and  golden  plovers,  and  yellow- 
legs). 
Hunting  and  fishing  licenses:  Nonresident:7* 
Game,  $10;  angling,  $2.50  (not  required  iu  tidal 
waters,  or  of  guest  of  resident),  Alien:  Game, 
$20  (alien  owner  of  real  estate  resident  for  five 
years,  same  as  resident).  Resident:  Game, 
State,  $3,  county  of  residence,  $1.  Issued  by 
clerks  of  circuit  and  corporation  courts. 

Residents  and  nonresidents  and  (heir  children 
may  hunt  on  own  land  during  open  season  with- 
out license;  tenant,  under  written  consent  of 
owner  or  .landlord,  may  hunt  (during  open  season 
without  license)  on  lands  on  which  ho  resides. 
Bag  limits  and  possession:  One  elk  a  SO 
deer  a  day,  2  a  season;  2  turkeys  a  day,  6  a  season; 
4  grouse  a.day,  20  a  season;  15  quail  a  day,  150  a 
season;  25  doves  a  day,  250  a  season;  6  woodcock 
a  day,  25  a  season;  25  ducks  a  day,  350  a  season; 
8  geese  a  day,  50  a  season;  8  brant  a  day,  30  a 
season,  but  not  more  than  35  in  all  of  ducks,  geese, 
and  brant  a  day  on  B  Princess  Anne 

County;  15  in  all  of  plovers  and  yellowlegs  a  day, 
200  a  season;  25  Wilson  snipe  a  day.  250  a  season; 
60  sora  a  day,  500  a  season,  and  25  in  all  of  other 
rails,  coots,  and  gallinules  a  day,  250  a  season. 
Possession  of  migrate  mittcd 

daring  open  season  and  10  daj  ,  and  of 

other  game  during  the  open  season  and  5  days 
thereafter. 
Interstate  transportation:  Export  of  all  protected 
game  (except  rabbits  and  squirrels)  prohibited; 
provide*!,  during  tho  open  season  any  licensee 
may,  under  bis  nun  tin  |  .ke  with  him 

out  of  State,  or  as  baggage  on  the  same  conveyance, 
1  deer,  M  quail  or  partridges,  10  pheasants  or 
grouse.  3  wild  turkeys,  60  waterfowl,  hut  not 
exceeding  100  in  all,  if  killed  or  (apt ured  by  him- 
self, shipped  open  to  view,  and  plainly  labeled 
with  his  name  and  address;  but  more  than  2  days' 
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VIRGINIA— Continued 

Interstate  transportation— Continued 
limit  of  geese  and  brant  may  not  be  exported  by 
person  in  one  calendar,  week.    Any  citizen  of 
ite  during  op 

gift  and  not  for  sale  (which  fact  must  be  stal 
shipping  i  .  .18  quail  or  partridges,  6 

.  ;*  wild  turkeys,  and  12  waterfowl,  if 
open  to  view  and  plainly  labeled  with  names 
and  addresses  of  donor  and  donee  and  number  and 
kind  of  each  so  sh 

Game  taken  outsi.ie  of  State  and  legally  ex- 
ported may  tie  possessed  in  like  manner  as  game 
taken  In  State. 
Sale:  Sale  of  all  game  prohibited,  except  of  rabbits 
and  squirrels  during  open  season. 

71  Virginia:  The  Board  of  Supervisors  of  any 
count y,  upon  written  petition  of  100  licensed  resi- 
dent hunters  or  landowners  thereof,  may  shorten 
the  current  open  season  in  their  county,  by  provid- 
ing an  earlier  closing  date,  make  other  restrictions 
not  repugnant  to  law,  and  may  include  in  such 
protection  game  not  specifically  mentioned.  Also 
in  extreme  emergency,  such  as  unusually  heavy 
and  continued  snows  or  extraordinary  severe  weather 
threatening  the  extinction  of  game  birds  or  game 
animals,  the  board  may  terminate  by  order  the 
current  hunting  season  which  order  shall  take  effect 

.  10  days  after  publication  in  a  newspaper  published 
in  the  county  affected.  Certified  copies  of  all 
orders  of  boards  of  supervisors  affecting  hunting 
seasons  must  be  mailed  to  the  department  of  game 
and  inland  fisheries,  Richmond,  Va.  (Code  Sec- 
tion 3356,  as  amended  in  1924.)  For  information 
concerning  such  changes  communicate  with  board 
of  supervisors,  county  clerks,  or  department  of 
game  and  inland  fisheries. 

72  Elk  doing  damage  to  private  property  may  be 
killed  at  any  time  under  permit  of  commissioner 
of  game  and  inland  fisheries. 

"  Residents  of  the  State  may  kill  rabbits  and 
squirrels  on  their  own  lands  at  any  time. 

74  Wild  fowl  may  not  be  hunted  on  Wednesdays, 
Saturdays,  and  Sundays  on  Back  Bay,  Princess 
Anne  County. 

74  Residents  of  States  having  larger  nonresident 
hunting  license  fee  must  pay  fee  charged  in  own 
State. 

WASHINGTON 

Open  seasons:  7«  Dates  inclusive 

West  of  Cascades- 
Deer,  bear ,  and  upland  game 
birds,  open  seasons  fixed 
by  county  game  commis- 
sions.™ 
Duck,  goose,  brant,  coot, 
black-bellied   and   golden 

Jjlovers,  Wilson  snipe  or 
acksnipe,  yellowlegs Oct.  1-Jan.  15. 

Rail,  other  than  coot Oct.  1-Nov.  30. 

East  of  Cascades— 
-  Deer, bear,  and  upland  game 
birds,  open  seasons  fixed 
by  county  game  commis- 
sions.7* 
Duck,  goose,  brant,  coot, 
Wilson  snipe  or  jacksnipe, 
black-bellied  and  golden 
plovers,    yellowlegs    (see 

exception) Sept.  16-Dec.  31." 

Ion:  In  Asotin, 
Benton,  Chelan,  Co- 
lumbia, Garfield,  Kit- 
titas, Walla  Walla, 
and  Yakima  Counties  Oct.  1-Dec.  31. 
Rail,  other  than  coot  (see 

exception) Sept.  16-Nov.  30. 

Exception:    In    Asotin, 
Benton,  Chelan,  Co- 
lumbia, Garfield,  Kit- 
titas,    Walla    Wralla, 
and  Yakima  Counties.  Oct.  1-Nov.  30. 
No  open  season:"  Moose,  elk  (1925);  does  (east  of 
Cascades  and  in  Clallam.  Skagit,  Snohomish, 
and  What.:  ■),  fawns,  caribou,  nioun- 

sheep,  mountain  goat,  squirrels  (gray,  black, 
fox),  and  dove;  swans,  wood  duck,  eider  ducks, 


WASHINGTON— C  ontinued 

auklets,  auks,  bitterns,  little  brown  and  sandhill 
cranes,  fulmars,  grebes,  guillemots,  gulls,  hi 

xs,  loons, murres,pet,rels,-band-tailed  p 
puffins,  shearwaters,  terns,  and  all  shorebirds 

pt  Wilson  snipe  or  jacksnipe,  black-1 
and  golden  plovers,  and  yollowlegs) . 

Hunting  and  lushing  licenses:  Nonresident  or 
alien:  Hunting  and  fishing,  State,  $10;  fishing, 
county,  $2.50.  Resident:  State,  $7.f>0;  county, 
$1.50;  guide,  $10.  Issued  by  county  auditors. 
Aliens  must  have  permit  to  carry  firearms. 
Fishing  license  not  required  of  women  and 
persons  under  16,  if  residents. 

Bag  limits  and  possession:  For  bag  limits  on 
bear,  and  upland  game  birds,  communicai 
county   game  commission   at   countv  sea 
supervisor  of  game  and  game  fish,  Box384,SeattlaB 
Twenty    ducks,    geese,    brant,    golden    plover, 
yellowlegs,  Wilson  snipe  a  week  (week  ends  at 
midnight  Saturday),  but  not  more  than  8  geese, 
8  brant,  15  in  all  of  plovers  and  yellowlegs  a  day; 
30  ducks,  geese,  and  brant  in  possession;  50sora  and 
25  in  all  of  other  rails,  coots,  and  gallinules.    Pos- 
session during  close  season  permitted  upon  filing 
with  county  game  commission  description  and 
number  of  each  kind  of  game,  which  may  be 
tagged  or  stamped  by  commission  for  identifica- 
tion, but  migratory  birds  may  not  be  pos 
longer  than  the  first  10  days  after  close  of 
season. 

Interstate  transportation:  Export  of  all  pro 
game  prohibited,  except  that  nonresident  licensee 
may  export  one  day's  limit  of  game  birds  upon  at- 
taching an  affidavit  that  they  were  lawfully  k  illed 
byhimsclf  and  are  not  being  exported  for  sale. 

Game  taken  outside  of  State  when  accom  1 1 
by  affidavit  of  chief  game  official  may  be  pos 
at  any  time  for  noncommercial  use,  except  that 
migratory  game  birds  may  be  possessed  only  dur- , 
ing  open  season  where  taken  and  first  10  days  of 
close  season. 
Sale:  Sale  of  all  protected  game  prohibited. 

7«  Washington:  County  game  commission, 
consent  of  director  of  fisheries  and  game,  may 
shorten,  close,  or  open  season  and  fix  bag  limits 
on  game  and  fur  animals,  and  upland  game  birds. 
Communicate  with  county  game  commission  at 
county  seat,  or  supervisor  of  game  and  game  fish, 
Box  384,  Seattle. 

77  No  open  season  on  waterfowl  on  Columbia  or 
Snake  Rivers  or  within  one-fourth  mile,  of  their 
shores  in  counties  of  Benton,  Columbia,  Do  ; 
Franklin,  Garfield,  Grant,  Kittitas,  Walla  V 
Whitman,  and  Yakima. 

WEST  VIRGINIA 

Open  seasons:  Bates  inclusive 

Rabbit  (except  on  own  land  at 

any  time) Oct.  1-Dec.  31. 

Squirrel Sept.  22-Nov.  30. 

Ruffed     grouse     (pheasant), 

wild  turkey." Oct.  15-Nov.  30. 

Quail  (Virginia  partridge)79...  Nov.  1-Nov.  30. 

Duck,  goose,  brant.. Oct.  15-Dec.  31. 

Coot,  gallinule Sept.  16-Dec.  31. 

Wilson  snipe  or  jacksnipe Oct.  15-Dec.  14. 

Black-bellied      and      golden 

plovers,  yellowlegs Sept.  16-Dec.  31. 

Woodcock Oct.  15-Nov.  30. 

Rail  (ortolan),  other  than  coot 
and  gallinule Sept.  16-Nov.  30. 

No  open  season:  Elk  (1931);  deer  (1926);  dove, 
imported  pheasants,  capercailzie,  and  other 
introduced  foreign  game  birds;  swans,  wood  duck , 
bitterns,  sandhill  crane,  grebes,  gulls,  herons, 
jaegers,  loons,  terns,  and  all  shorebirds  (e: 
woodcock,  Wilson  snipe  or  jacksnipe,  black- 
bellied  and  golden  plovers,  and  yollowlegs). 

Hunting  and  fishing  licenses:  Nonresident,  game 
and  fish,  $15;  resident,  game  and  fish,  $1;  issued  by 
county  clerk.    Aliens  not   permitted  to  hunt.    I 
License  not  required  of  minor  under  15.    Land- 
owner, his  resident  children  and  tenants,  may  I 
hunt  or  fish  on  own  land  during  open  season  with-  ], 
out  a  license.    Unlawful  to  hunt  or  fish  on  inclosed 
or  improved  lands  of  another  without  written 
permission  of  owner. 
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WEST  VIRGINIA— Continued 

Bag  limits     and    possession:     Eight   squirrels    a 

.  60   a  season;   10  uuail  a  day.  60   a   tea- 

4  ruffed  grouse  a  day,  20  a  season;  1  wild 

.  .-ese.  Sbrant. 

6  woodeor!  .  snipe,  15  in  all  of  plovers 

-    in  all  of  other  rails, 

.  and  gallinules  n  day.    Possession  of  niigra- 

i  permitted  during  first  10  days  of  close 

er  game  legally  taken  may  be  possessed 

at  any  time. 

Interstate   transportation:   Export   prohibited   of 

-so,    brant,    ducks.     Not 

-  birds 

(except   waterfowl)   may   be  by   one 

I  legally  ex- 
ported may  be  possessed  at  a::  pt  that 

aly  dur- 
ing open  season  where  taken  and  first  10  days  of 
close  season. 

-ale  prohibited  of  all  protected  game,  except 


Miscellaneous:    Unkarful  .rge    firearms 

across  any  public  road,  within  400  feet  of  any 
schoolhouse  or  church,  within  500  feet  of  a  dwell- 
ing house,  or  on  or  near  any  park  or  place  where 
people  gather  for  pleasure. 

w  W'tf   Virginia:  The  sex  and  number  of  wild 
reported  to  commis- 
sion in  I>ecember  of  each  J 

ange  the  dates  in  any 
county  for  the  open  season  on  quail,  but  may  not 
permit  more  than  30  days'  hunting. 

WISCONSIN 

Open  seasons:  Dates  inclusive 

(male,  not  less  than  1 

Old)  in  Pierce,  Barron, 

k,   Wood, 

Lincoln,   Langlade,  Oconto 

(north  of  Township  30),  and 

all  th   thereof 

n> Nov.  13-Nov.  22. 

r  of 

Oct.  1-Dec.  :il. 

Jefferson 

Nov.  15-Jan.  15. 

mt, 
Ver- 
non   Counties,    un- 

n) Oct.  15-Jan.  1. 


share  Count  i 

Partridge   or    ruffed    grouse, 

hen  (pee  exception;..  Oct.  4-Oct.  8. 

season. 

'P- tailed   grouse 

...  Sept.  20-Sept.  24. 

Kif']>UiHi  in  Borroa.  Ct> 

1       FjHC, 

(1 

<>lk, 
I 

.  Ver- 
v  nrth,  Wash- 
ington. Waukesha, 
pace,    and    Winnebago 

inUes No  open  season. 


WISCONSIN— Continued 

Open  seasons— Continued  Dates  inclusive 

Hungarian  partridge  in  Jeffer- 
son and  Waukesha  Counties 

only Sept.  7-Sept.  11. 

Duck,  coot  or  mudhen,  galli- 
nule,  Wilson  snipe  or  jack- 
snipe,  biack-bellied  and 
golden  plovers,  >  Sept.  16-Dec.  20. 

Goose,  brant Sept.  16-Dec.  41. 

Rail,  other  than  coot  and  galii- 

nule. Sept.  16-Nov.  30. 

No  open   season:    Elk.   moose,    quail,    ph. 
(Chinese,  English,  Mongolian),  Hungarian   par- 
tridge (except  as  above),  woodcock,  dove, 
wood  duck,  eider  ducks,   auks,   bitterns,   little 
brown,  sandhill,  and  whooping  cranes,  grebes, 
guillemots,  gulls,  herons,   loons,  murres,  terns, 
and  all  shorebirds  (except  Wilson  snipe,  black- 
bellied  and  golden  plovers,  and  yellowlegs). 
Hunting    and    fishing   licenses:    Nonresident:   All 
game,  $60;  all  game  (excel  >;  fish,  $3  (not 

required  in  outlying  waters  or  of  person  uu.  i. 
settler,    $1;  guide.    $1.     Issued   by  commission. 
Resident:  Came,  *1  (deer  tag,  50 cents  additional). 
Issued  by  county  clerks. 

Hunting  licenses  not  issued  to  persons  under 
15  or  to  aliens.  Hunting  prohibited  in  fields  of 
growing  grain  or  on  lands  of  another  without 
consent  of  owner. 
Bag  limits  and  possession:  One  male  deer  a  season; 
5  squirrels  a  day;  5  rabbits  a  day  in  counties 
where  protected:  other  counties,  no  limit;  6 
partridge  and  spruce  hens  a  day;  5  prairie  chick- 
ens and  sharp-l ailed  grouse  a  day;  6  Hungarian 
partridges  a  day;  8  geese,  S  brant  a  day.  Ducks 
(including  coot  or  mud  hen),  15  a  day;  plovers, 
snipe,  rail,  rice  hen,  15  a  day;  15  yellowlegs,  but 
not  more  than  15  in  all  of  plovers  and  yell. 
a  day. 

Possession  at.  any  tune  of  deer  duly  tagged 
permitted  for  private  use  by  person  killing  it. 
Possession  at  any  time  prohibited  of  game  by 
person  without  hunting  license  or  scientist's 
certificate. 
Interstate  transportation:  Export  of  all  protected 
game  prohibited,  except  that  nonresident  licensee 
may  transport,  between  November  14  and  25, 
inch:  panics 

shipment  and  may  take  in  his  person 
openly,  a  mixed  bag  of  not  more  than  20  game 
birds  legally  killed,  but  not  more  than  the  bag 
limit  for  one  day  of  any  one  v ai 

me  taken  outside  i  i  legally  ex- 

1  may  Iw  possessc :  i  by  permit 

from    conservation    com  except    that 

migratory   game    birds  sessed   only 

daring  open  season  where  taken  and  first  10  days 

ison. 

Sale:  Sale  of  all  protected  game  prohibited  (except 

rabbit).    Rabbits    may    be    sold    during    open 

WYOMING 
Open  seasons:  *>  sejff 

Sep!.  15-Oct.  15. 

Sub- 
mont 
1 

Roaring  Fork  Creek  at, 
ly    River    on 

■id  River  Mouti- 
Kor- 

mnut 

Sept.  15-Nov.lC. 

Sheep  (mature  male  with 

half  curl)  in 

Sep! 

/rouse kit    '    Aug.  15. 

10  IV.  11. 
■ 
nule Sept.  1-Nov.  30. 
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No  open  season:  Elk  (except  as  above),  does  and 
fawns,  butTalo,  moose,81  antelope,81  quail,  Mon- 
golian pheasants  (1925) ;  dove,  swans,  wood  duck, 
bitterns,  little  brown  and  sandhill  cranes,  grebes, 
gulls,  herons,  loons,  terns,  and  all  shorebirds 
(except  Wilson  snipe  or  jacksnipe,  black-bellied 
and  golden  plovers,  and  yellowlegs) . 

Hunting  and  fishing  licenses:  Nonresident:  Gen- 
eral, $50  (not  issued  to  minor  under  16;  author- 
izes hunting  of  bears,  Sept.  15-Nov.  15,  limit,  3 
bears);  nonresident  hunting  big  game  must  be 
accompanied  by  a  guide,  but  not  more  than  3  may 
hunt  under  one  guide;  birds,  $5  (not  issued  to 
minor  under  16) ;  fish,  $3  (not  required  of  minor 
under  12).  Bear,  $25  (issued  by  commissioner; 
authorizes  killing  of  3  bears  at  such  times  as  may 
be  designated).  Alien:  Fish,  $5;  resident  alien, 
fish,  $3.  Resident:  General,  $2.50  (not  issued  to 
minor  under  16);  birds,  $1.50  (not  issued  to  minor 
under  14);  fish,  $1  (not  required  of  G.  A.  R.  vet- 
erans, or  minors  under  12  years  of  age).  Guide: 
Citizens  only,  $25  (bond,  $500 — may  guide  party 
of  3  nonresidents  at  one  time) .  Permit  to  photo- 
graph game  or  birds,  under  supervision  of  com- 
mission, January  1-April  30,  $5.  Permit  to  hunt 
bear  in  State  game  preserves,  $5;  permit  to  hunt 
bear  in  national  forests  outside  of  State  game  pre- 
serves, $5,  and  $1  for  each  dog.  Taxidermist,  $10. 
Licenses  issued  by  commissioner,  justice  of  peace, 
assistant  and  deputy  wardens,  and  county  and 
city  clerks.  Unlawful  to  hunt  on  inclosed  lands 
of  another  without  consent  of  owner.    Licensee 

•  required  to  make  sworn  statement,  on  or  before 
December  1,  showing  whether  or  not  any  game 
animals  have  been  killed  by  him,  and  if  so  the 
number  and  sex  of  each  kind,  time  and  place  of 
killing,  and  name  of  guide  present  when  killing 
was  done. 

Bag  limits  and  possession:  One  deer,  1  elk,  1  sheep, 
a  season;  4  sage  hens,  8  geese,  15  other  game  birds 


a  day;  possession  limited  to  15  game  birds  of  which 
not  more  than  6  may  be  sage  hens. 

Interstate  transportation:  Export  of  all  protected 
game  prohibited;  provided,  game  may  be  exported 
if  properly  tagged  by  a  justice  of  the  peace,  fee  50 
cents.  Game  tags  issued  under  affidavit  that 
game  was  lawfully  killed,  and  i  f  for  edible  portion, 
that  it  is  not  for  sale.  Not  more  than  50  ducks 
16  geese,  16  brant,  50  Wilson  snipe,  30  in  all  of 
plovers  and  yellowlegs,  or  50  in  all  of  rails,  coots, 
and  gallinules  may  be  exported  by  one  person  in 
any  one  calendar  week. 

Game  taken  outside  of  State  and  legally  ex- 
ported may  be  possessed  at  any  time,  except  that 
migratory  game  birds  may  be  possessed  only 
during  open  season  where  taken  and  first  10  days 
of  close  season.  Person  possessing  game  during 
close  season  in  State  must  show  lawful  taking. 

Sale:  Sale  of  all  game  of  State  prohibited;  provided, 
the  sale  of  game  (except  edible  portion)  is  per- 
mitted when  properly  tagged.  Justice  of  peace 
issues  tags  (fee,  50  cents),  under  affidavit  that 
game  was  lawfully  captured  or  killed.  Sale  of 
migratory  birds  prohibited. 


80  Wyoming:  The  State  game  and  fish  commission 
may  suspend  open  season  in  any  county  or  district 
of  State  on  any  species  of  game  when  threatened 
with  extinction. 

81  State  game  and  fish  commission  may  permit 
bull  moose  and  buck  antelope  to  be  killed  in  certain 
sections,  to  be  designated,  from  September  15  to 
October  31.  Commissioner  may  issue  not  to  exceed 
100  permits  for  each  species  when  authorized.  Bull 
moose:  Fees,  resident  citizen,  $50;  nonresident  or 
noncitizen,  $100;  limit,  1  a  season.  Buck  antelope: 
Fees,  resident  citizen,  $25;  nonresident  or  nonciti- 
zen, $50;  limit,  1  a  season. 


Canada 

The  migratory  birds  convention  act  of  August  29, 1917,  as  amended  in  1919,  and 
the  regulations  thereunder,  promulgated  by  the  Governor  General  in  council  are 
similar  to  the  migratory  bird  treaty  act  and  regulations  in  that  they  give  effect  to 
and  conform  with  the  provisions  of  the  treaty  between  the  United  States  and  Great 
Britain  for  the  protection  of  migratory  birds  in  the  United  States  and  Canada.82 

Canada  also  has  a  general  law  prohibiting  export  of  deer  in  the  carcass  or  parts 
thereof  (except  as  to  cured  deer  heads  and  hides  of  deer  and  except  carcasses 
and  parts  of  deer  raised  on  private  preserves) ;  and  wild  turkey,  quail,  partridge, 
prairie  fowl,  and  woodcock;  but  subject  to  Provincial  laws  and  under  a  permit 
from  the  collector  of  customs,  a  nonresident  licensee,  on  not  more  than  two 
occasions  during  one  calendar  year,  may  export,  during  the  open  season  in  the 
Province  where  killed  and  within  15  days  thereafter,  not  more  than  the  whole 
or  parts  of  one  moose  and  of  three  deer  not  being  moose,  legally  shot  by  him  for 
sport  and  not  for  gain  or  hire;  provided,  however,  that  a  nonresident  licensee 
may  export  from  Yukon  Territory  in  one  year  the  hides  and  heads  of  not  more 
than  2  moose,  4  caribou,  and  4  deer  not  being  moose  or  caribou.  Such  licensee, 
at  any  port  of  export,  may  make  an  export  entry  in  duplicate  of  such  deer  or  parts 
thereof  upon  subscribing  before  the  collector  of  customs  a  declaration  to  be 
annexed  to  said  export  entry,  producing  his  license  or  permit  for  shooting  the 
deer  to  the  collector  of  customs  who  shall  indorse  thereon  a  description  of  the 
quantity  and  parts  entered  for  exportation,  and  thereupon,  if  satisfied  as  to  the 
identity  of  the  sportsman  and  that  the  exportation  is  not  prohibited,  may  issue 
his  permit  under  the  seal  of  the  customs  house  for  the  export  of  the  deer  or  parts 
thereof,  which  permit  must  accompany  the  shipment.  The  ports  of  export  are 
Halifax  and  Yarmouth,  Nova  Scotia;  Mc Adams  Junction,  St.  John,  and  St. 
Stephens,  New  Brunswick;  Montreal,  Quebec,  Sherbrooke,  Beebe  Junction,  and 
St.  Armand,  Quebec;  Bridgeburg,  Brockville,  Kingston,  Ottawa,  Port  Arthur, 
Prescott,  Niagara  Falls,  Sarnia,  Saulte  Ste.  Marie,  Toronto,  and  Windsor, 
Ontario;  Emerson,  Manitoba;  North  Portal,  Saskatchewan;  Coutts,  Alberta: 
Kingsgate  and  Waneta,  British  Columbia;  White  Horse,  Yukon  Territory;  and 
all  other  customs  ports  and  outports  on  the  frontier  of  the  United  States;  and 
such  others  as  the  minister  of  customs  may  designate. 

M  Canada:  Pull  text  of  the  regulations,  as  amended,  will  be  found  in  separate  publication  (see  footnote 
2,  p.  4). 
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Dates  inclusive 


ALBERTA 

Open  seasons:  M 

Deer,   moose,   caribou   (must 

have  horns  at  least  4  inches 

long) Nov.  1-Dec.  14.** 

Sheep  (male),  goat  (must  have 

horcs  at  least  4  inches  long).  Sept.  1-Oct.  31. 
Grouse,      partridge,      prairie 

en,  ptarmigan Oct.  1-Oct.  31. 

.tian     partridge    (.south 
r  only— north, 

no  > Sept.  15-Nov.  15. 

Duck,   goose,   brant,    V 
snipe   or   jacksnipe,    black- 
1  and  golden  plovers, 
yellowlegs,  rail,  coot,  galli- 

le Sept.  lS-Dee.  14. 

No  open  season:  Elk  or  wapiti,  buffalo;  females 

•se,  sheep,  young  of  all  big  game  with 

:  hail  4  inches  in  length,  antelope  (1925); 

vood  duck,  bitterns,  little 

broo-  and  whooping  it 

vrs,  loons,  terns,  and  all  shore- 
son  snipe  or  jacksnipe,  black- 
plovers,  and  yellowlegs). 
Hunting    licenses:8*    Nonresident:    General,    $25; 
::t:    Big  game,  $1;    birds,  $2.25; 
I  of  fanner  or  member  of  family  resid- 
ing with  him  on  farm  nor  of  residents  residing 
of  fifty-fifth  parallel;    guide,  $2.50  (guide 
>ore  than  three  persons  on  any 
Nonresident,  $25;    resi- 
general  licenses  and 
id  caribou  in 
:i    Forest   Reserves  of  Albert-!, 
1    to   Octol>er  31,   inclusive).    Taxi- 
r  of  agriculture. 
B;g  limits:   !  '•  •       ::.■■•    •  .  OBribOU,  sheep,  goat,  1  of 

lidge,  prairie 
:rrnigan,  10  a  day,  50  a  season;   Hun- 
15  a  day,  75  a  season;  30  ducks  a 
.  200  a  season  5  brant,  25  in  all  of 

rails  and  c<  pe,  and  15  in  all  of 

"legs  a  day. 
E\port:  !  game  prohibited, 

>ter  of  agn  grant 

• 
.  game  and  $1  per  dozen  for  game  birds. 
.  of  a  general  se  may 

take  ovinceas  tr  • 

y  him. 
Any  perse  ounted  or   branded 

beads  at  a  fee  of  $1  for  each  h  of  mi- 

daring  close  ; 
8»le:   Bale  o  ibited. 

me  before  being  sold  m 

at  fee  of  $5 
Ik,  caribou,  moose,  sheep;   and  $2  each  for 
Ami  md  tr" ■>'. 

n  a'-  I.  when 

necessary  to 
big  fan 

"Deer,  moose,  and  caribou  (big  game  mu  I 

■pedal license  i i :  I'.^k;,  Mount. fin  !•'  r.  ■  Reserves 


BRITISH  COLUMBIA  » 

Dates  inclusive 
Duck,  goose,  brant,  rail,  coot, 

and 

id     Eastern 
to" Sept.  15-Dec.  30. 

■ 

t.  13- Dec.  28. 


Du- 


ll 


Oct.  15-Jan.  29. 


Wilton    snipe    or   lacks i. 

. 

id— south  of 
I  parallel Oct.  1-Jan.  15. 

".rfHrt-south  of 
fifty-third  parallel Nov.  8-Feb.  23. 


BRITISH  COLUMBIA— Continued 

No  open  season:  Buffalo,  elk,  young  of  deer  and 
goat,  and  females  and  young  of  moose,  caribou, 
and  sheep;  swans,  wood  duck,  band-tailed 
pigeons,  little  brown  and  sandhill  cranes,  anklets, 
auks,  bitterns,  fulmars,  grebes,  guillemots,  gulls, 
herons,  jaegers,  loons,  murres,  petrels,  puffins, 
shearwaters,  terns,  and  all  shorebirds  (except 
Wilson  snipe,  black-bellied  and  golden  plovers, 
and  yellow  let";:. 

Hunting  and  fishing  licenses:  Nonresident:  Gen- 
eral, $25  and  $25  additional  for  each  grizzly  bear, 
moose,  sheep,  wapiti,  or  caribou,  $15  additional 
for  each  black  or  brown  bear,  mountain  goat,  or 
mule  deer,  and  $9  additional  for  every  deer  of  any 
other  species  shot  by  him;  bear,  January  1-July  1, 
Lngling.  season  $5,  or  $1  per  day  up  to  five 
days;  British  subject,  birds  $9  per  weeK.  Resi- 
de in  and  members  of  Army,  Navy,  air  forces,  or 
militia  on  duty  in  Province:  Deer  and  birds, 
$2.50;  big  game  and  birds,  $5.  Big  game,  birds, 
and  trapping,  $10  (holder  must  report  within  two 
months  after  expiration  of  license  number  of  big 
game  or  fur  animals  taken);  guide,  $5,  taxider- 
mist, $5.  Issued  by  warden  or  any  person 
authorized  by  him. 

No  fee  required  of  farmer  holding  over  10  acres 
of  land  or  member  of  family  for  license  to  hunt 
birds  and  deer  on  land  on  which  he  resides.  Free 
license  granted  to  prospector  under  certain 
conditions  upon  production  of  free  miner's  cer- 
tificate. No  license  issued  to  person  under  18 
without  written  consent  of  parent  or  guardian, 
and  then  to  hunt  with  firearms  only  under  super- 
vision of  licensed  adult.  Unlawful  to  hunt  on 
cultivated,  cleared,  or  inclosed  land  without 
owner's  consent. 

Badge  to  be  worn  by  licensee.  Firearms  not  to 
be  carried  without  license. 

Bag  limits  and  possession:  Twenty  ducks  a  day, 
150  a  season;  10  geese  a  day,  50  a  season;  10  brant 
a  day,  50  a  season;  25  in  all  of  rail  and  coot, 
25  Wilson  snipe,  and  15  in  all  of  plovers  and 
yellowlegs  a  day.  (Limits  on  other  species  of 
game  fixed  by  regulationsof  lieutenant  governorin 
council.)  Game  may  be  possessed  for  two  weeks 
after  close  of  open  season.  Unlawful  for  a  dealer 
in  skins  to  possess  the  skin  of  any  wapiti  (elk)  or 
deer. 

Export:  Export  prohibited  of  all  protected  game 
pt  under  permit  of  the  Game  Conservation 
Board. 

Sale:  Sale  of  migratory  game  birds  prohibited  and 
of  all  other  game,  except  under  regulations  of 
lieutenant  governor  in  council. 

M  British  Columbia:  Regulations  prescribing  sea- 
sous,  bag  limits,  and  restrictions  on  the  sale  of  big 
game  and  upland  game  birds  for  season  1924-25  are 
adopted  by  the  lieutenant  governor  in  council. 
Full  information  may  be  had  from  the  secretary, 
Conservation  Board,  Vancouver,  British 
Columbia. 

••  For  definition  of  districts,  see  Regulation  2 
(footnote  No.  2,  p.  4). 


MANITOBA 

Open  seasons:  Dales  intlusive 

:  (males) 10. 

Oct.  1-Oct.  20. 

•  idge, 
Oct.  15-Oct.  22. 

Ilel, 

i-\ov     30),   goose, 

brant,   rail,    coot,    Wilson 

snipe Sept.  15-Nov.  30. 

No  open  season:   Bison  or  buffalo,  elk  or  wapiti, 
antelope  or  cabri,  females  and  young  of  big 

<iu  dl,    phc     int,    Hungarian    partridge, 

:  tame  bird  I  .  wood  duck, 

tie  brown,  sandhill,  and 

whooping  cranes.  ills,  herons,  Jaegers, 

ail   shorebirds  (except  Wilson 

snipe  or  jacksnipe. 
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MANITOBA— Continued 

Hunting  licenses:  Nonresident  alien,  big  game, 
birds,  $25.  Nonresident  British,  big  game, 
$15;  birds,  $10.  Resident,  big  game,  $5;  birds, 
$2.  issued  by  minister  of  agriculture.  Hunting 
prohibited  on  inclosed  or  cultivated  land  or  land 
covered  by  buildings  or  water,  without  consent 
of  owner.  No  license  required  of  farmers  or 
members  of  family  to  hunt  on  farm  on  which 
they  reside.  Holder  of  resident  bird  license 
required,  on  or  before  December  15,  to  return 
license  with  sworn  statement  that  he  has  not 
violated  the  act. 

Bag  limits  and  possession:  One  in  all  of  deer, 
moose,  and  caribou  a  season;  15  ptarmigan  a  day, 
60  a  season;  prairie  chicken,  35  a  season;  partridge 
or  roiled  grouse,  25  a  season;  20  ducks  a  day  in 
September,  40  a  day  in  October  and  November, 
200  a  season;  10  geese,  15  brant,  25  in  all  of  rails, 
and  coots,  25  Wilson  snipe,  and  15  in  all  of 
plovers  and  yeilowlegs  a  day.  Possession  of 
ptarmigan,  prairie  chicken,  partridge,  and  grouse 
allowed  for  10  days,  and  of  ducks  for  four  months 
after  close  of  hunting  season.  Venison  for  private 
use  may  be  possessed  at  any  time  on  proof oflegal 
killing.  Heads  and  hides  of  big  game  legally 
taken,  within  or  without  Province,  may  be  pos- 
I  at  any  time. 

Export:  Export  prohibited  of  all  protected  game 
except  under  permit  issued  by  department  of 
agriculture.  No  permit  may  be  issued  for  export 
of  ptarmigan,  prairie  chicken,  partridge,  grouse, 
geese,  ducks,  or  entire  carcass  of  any  moose, 
caribou,  or  deer;  provided,  nonresident  licensee 
under  permit  issued  free  may  export  carcass  of 
se,  caribou,  or  deer,  and  not  more  than  50 
geese  and  50  ducks  killed  by  him.  (No  duck 
may  be  exported  before  October  1.)  Export  of 
migratory  birds  prohibited  during  close  season. 

Sale:  Sale  of  all  protected  game  prohibited  except 
and  hides  of  big  game. 

Miscellaneous:  Hunters  must  wear  complete 
outer  suit  and  cap  of  white  material. 


NEW  BRUNSWICK 

Open  seasons:  Dates  inclusive 

Deer  (see  exception)... Sept.  15-Nov.  14. 

Exception:  On    Grand 
-VTanan,    Campobello,87 

and  Deer  Islands No  open  season. 

Bull  moose Oct.  1-Nov.  30. 

Duck,  goose,  brant,  rail,  coot, 

gallinuie  (see  exception) Sept.  15-Dec.  31. 

Exception;  Islands  in  the 
Grand  Manan  group...  Oct.  15-Jan  31. 
Woodcock,  jacksnipe  or  Wil- 
son snipe Oct.  1-Nov.  30. 

Black-bellied      and      golden 

plovers,  yellowJegs Aug.  15-Nov.  30. 

No  open  season:  Caribou  (Oct.  1,  1927);  calf  under 
3  years  and  cow  moose;  pheasant;  partridge,88 
swans,  wood  duck,  eider  ducks,  auks,  bitterns, 
fulmars,  gannet,  grebes,  guillemots,  gulls,  herons, 
•rs,  loons,    rnurres,   petrels,   puffins,   shear- 
waters,   terns,  and  all  shorebirds  (except  wood- 
cock,  Wilson  snipe  or  jacksnipe,  black-bellied 
and  golden  plovers,  and  yeilowlegs). 
Hunting  and  fishing  licenses:  Nonresident:  Gen- 
eral, $50;  bird,  $25;  trout,  $10;  salmon,  $25.    Resi- 
•:  Big  game,  $'J;  taxidermist,  $1;  guide,  $1; 
camp  help,  $1.    Big  game  license  not  issued  to 
on  under  18.    Issued  by  minister  of  lands 
and  mines  and  authorized  vendors.    Nonresident 
licensee  must  have  registered  guide,  and  not  more 
than  2  hunters  may  accompaoy  one  guide. 
Bag  limits   and  possession:  Two  deer,  1  moose 
(lumber  camp  limited  to  2  moose  and  4  deer)  a 
season;  6  partridges  a  day,  20  a  season;  25  ducks, 
15gcese;  15  brant,  25  in  allof  rails,  coot,  gallinules, 
10  woodcock,  25  Wilson  snipe,  and  15  in  all  of 
plovers  and  yeilowlegs  a  day.    Game  may  be 
for  personal  use  in  cold  storage  during  closo 
season  u  nder  permit. 
Export:  Exportofall  game  prohibited,  except  under 
license  tags  and  permit  from  minister  of  lands  and 
mini  s. 


NEW  BRUNSWICK— Continued 

Sale:  Sale  of  all  game  prohibited,  except  that  a 
licensed  hunter  may  sell  moose  or  deer  which  he 
has  lawfully  killed.  Keepers  of  hotels,  inns,  etc., 
may  serve  game  duiing  open  season  and  15  days 
thereafter.  Hides  and  skins  of  animals  may  be 
sold  under  liconse  by  nonresidents  or  aliens,  fee, 
$25;  and  residents,  fee,  $5. 

8"  New  Brunswick:  Minister  of  lands  and  mines 
may  issue  license  (fee,  $1)  to  resident  of  Grand 
Manan  or  Campobello  Island  to  take  one  deer. 
Dec.  1-Dec.  10. 

88  Season  on  partridge  may  be  opened  by  order  in 
council. 

NORTH  WE3T  TERRITORIES89 

Open  seasons: »«  Dates  inclusive 

Deer  and  moose  (males  only), 
mountain  goat Sept.  1-Apr.  1. 

Mountain  sheep,  caribou {ijje^  l-At^'  l' 

Partridge,     prairie     chicken, 

ptarmigan,    and     other 

grouse Sept.  1-Jan.  1. 

Duck,  goose,  brant,  rail,  coot, 

gallinule,      Wilson      snipe, 

black-bellied     and     golden 

plovers,  yeilowlegs.... Sept.  1-Dec.  14 

No  open  season:  Buffalo  or  bison;  musk-ox,  wapiti 
or  eik,  does,  cow  moose;  females  of  caribou,  sheep, 
and  goat  with  young,  and  young  of  any  such 
animals;  swan  (1928);  wood  duck.  Hunting  or 
trapping  prohibited  on  Victoria  and  Banks  Is- 
lands; auks,  bitterns,  little  brown  and  sandhill 
cranes,  fulmars,  grebes,  guillemots,  gulls,  jaegers 
loons,  inurres,  terns,  and  all  shorebirds  (except 
Wilson  snipe  or  jacksnipe,  black-bellied  and 
golden  plovers,  and  yeilowlegs). 
Hunting  and  trapping  licenses:  General:  Non- 
resident, $150;  nonresident  British  subject,  $75; 
resident,  $2;  birds,  nonresident,  $5;  trading  or 
tralBckin.-?  in  game:  Nonresident,  $300;  nonresi- 
dent British  subject,  $150;  resident,  $5.  Issued  by 
director  of  Northwest  Territories.  Native-born 
Indians,  Eskimos,  or  half-breed  bona  fide  resi- 
dents of  Northwest  Territories  may  hunt  without 
a  license. 
Bag  limits:  Two  bull  moose,  2  male  deer,  4  caribou; 
mountain  sheep,  2  of  any  species,  3  in  all;  moun- 
tain goat,  2  of  any  species  a  season;  25  ducks,  15 
geese,  15  brant,  25  in  all  of  rails,  coot,  andgallinulea, 
25  Wilson  snipe,  and  15  in  all  of  plovers  and  yei- 
lowlegs a  day. 
Export:  Export  of  the  meat  of  any  game  prohibited. 
Sale:  Sale  of  game  illegally  taken  prohibited. 

85 "  Northwest  Territories  means  the  northwest  ter- 
ritories formerly  known  as  Rupert's  Land  and  the 
Northwestern  Territory  (except  such  portions  there- 
of as  are  included  in  the  Provinces  of  Ontario,  Que- 
bec, Manitoba,  Saskatchewan,  and  Alberta  and 
the  Yukon  Territory),  together  with  all  British 
territories  and  possessions  in  North  America  and 
all  islands  adjacent  thereto  not  included  within 
any  Province,  except  the  Colony  of  Newfoundland 
and  its  dependencies." 

90  Iudians,  Eskimos,  bona  fide  inhabitants,  ex- 
plorers, and  surveyors  may  take  game,  except  buf- 
falo, musk-ox,  or  elk,  and  the  eggs  of  birds  when 
actually  needing  them  to  prevent  starvation. 

NOVA  SCOTIA 

Open  seasons:  Dates  inclusive 

Deer,  male  (except  in  Counties 
of  Cape  Breton,  Inverness, 
and  Victoria,  no  open  sea- 
son)9'  Oct.  10-Oct.  31. 

Moose,  bulls  (except  on  Cape 
Breton  Island,  no  open  sea- 
son) •  ». Oct.  1-Nov.  15. 

Hare,  rabbit.... Nov.  1-Feb.  28. 

liulfed  grouso  (birch  par- 
tridge)   Oct.  1-Oct.  31. 
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NOVA  SCOTIA— Continued 
Open  .seasons— Continued  Dates  inclusive 

Duck,  goose,  brant,  rail,  coot, 


gallinule 

i  n; 
Cc 


eaeeeptionsK  _  -  Sept.  l.'-Dec  31. 

holding     lu 

Nov.  1-IYh.  14. 
Duck,    rail,   in    v. 
mouth     and     B* 

burne  Counties Oct.  15- Jan.  31. 

Woodcock,    Wilson   snit>e   or 

Oct.  l-N'ov.30. 

-bellied  and  golden 

Aug.  15-Nov.  30. 

No  open  hoason :  f  'aribou  i  l'.W  ;  females  and  young 
of  deer  and  moose;  Canada  grouse  (spruce 
i  r-  •_••■  ,  pbeat  :  swans,  wood  duck,  eider 
duel  fulmars,  gannet,  grebes, 

guillemots,  gulls,  herons,  jaegers,  loons,  moires, 
rns,  and  all  shore- 
pt  woodcock  oipe  or  Jack- 

lied   and    golden   plovers,    and 

•ig   Demises:   Nonresident:    Ail   game,   $40; 

oodeock   and 

snipe,  $15,  nonresident  id  to 

JJiggame.  $2:  guide,  $2.    Taxidermist,  $5. 

•mmissioner  of  forests  and  game  and  muni- 


One  deer,  1  moose  a 

.  grouse,  25  ducks,  15  geese,  15 

iles,  10 

.  plovers 

>wleg9  a  W  fresh 

big  game  may  be  possessed  as  follows: 

leer,  October 

ember  3. 

■hibited  of  all  protected  game, 
tat  hoi! 

under  license  tag  1 

black- 
i  ice  par- 

ana  all 
■ 
.  iry  1  and  any  game 
mentioned,  during 
season.  m  of  the  first 

"kotia:  Every  person  killing  a  deer  or 
it,  with  rruriN  a  written  and 

ONTARIO 
>ns:  2  Dates  inclusive 

nil    moose,    caribou, 


Sept.  15-Nov.  15. 


Oct.  25 


^ov.  20. 


Llnay, 

lUm.uic, 
ck  Town- 
ee ('©un- 


protected. 

>v.  20. 

..  Sep: 


owlegsjatksr.lpeo. 

<oot,  galll- 

...  Sept.  1-Dec.  15. 

<>ch- 

[16   Of 

Canadian     Km.     Ky.. 

only Sepl.  1-Dec.  15. 


ONTARIO—  Continued 

No  open  season:  Cow  and  calf  moose  and  young 
of  moose  and  caribou  under  1  year  of  age;  black  or 
gray  souirrels,  quail,  pheasant  or  prairie  fowl, 
wild  turkey;  dove,  swans,  wood  duck,  auks, 
bitterns;  little  brown,  sandhill,  and  whoop- 
ing cranes;  gannet,  grebes,  guillemots,  gulls, 
herons,  jaegers, loons,  murres,  petrels,  tern! 
all  shorebirds  (except  woodcock,  Wilson  snipe, 
black-bellied  and  golden  plovers,  and  yellow 

Hunting  licenses:  Nonresident:  General,  $41; 
game  birds  and  rabbits,  $J1:.  Resident:  Moose 
and  caribou,  $5.50;  deer,  $3.50;  camp  license, 
(allows  1  deer  to  6  persons  for  food  in  camp). 
tiers  living  upon  and  tilling  their  own  land  in 
districts  of  Ilaliburton,  Muskoka,  Parry  Sound, 
Nipissing,  and  Manitoulin  and  that  part  of  Prov- 
ince lying  north  and  west  thereof  may  kill  during 

reason  1  deer  for  own  use  without  11 
Guide,  $2.    Issued  by  department  of  game  and 
fisheries. 

Bag  limits  and  possession:  One  deer,  1  bull  moose, 
1  caribou  a  season;  10  ruffed  grouse  or  partridge  a 
season;  25  ducks  a  day,  200  a  season;  15  geese,  15 
brant,  25  in  all  of  rails,  coot,  and  gallinn 
woodcock,  25  Wilson  snipe,  and  1 5  in  allofplovers 
and  yeHowiegs  a  day.  Two  or  more  persons  hunt- 
ing together  under  license  may  kill  an  average  of 
1  deer  each.    Possession  permitted  during 

n  and  until  March  31  following  of  all  game 
except  migratory  birds. 

Export:  The  export  of  all  wild  game  animals  and 
birds  is  prohibited;  provided,  1  deei ,  1  bull  moose, 
reindeer,  or  caribou,  and  100  dinks  may  bo  ex- 
ported under  nonresident  hunting  license  if  ship- 
ping coupon  and,  if  required,  affidavit  of  lawful 
killing  l  and  contents  of  packs 

open  to  view.  Minister  may  issue  permit  for  the 
export  of  game,  dead  or  alive,  at  any  time,  except 
migratory  birds,  during  close  season. 

Sale:  Sale  of  migratory  game  birds,  quail,  and 

I  grouse  or  partridge  prohibited.    All  other 

native  game  may  be  sold  during  the  open 

by  the  person  killing  it,  lalerfl  during 

i  and  until  tho  following  January  1, 

under   License;   hotels,  restaurants,    and  clubs 

under  license  may  sell  during  closed  season  to 

h31. 


92  OiUario:  Lieutenanl  governor  in  council  may 
alter  the  current  i  I  in  any  game  animal 

or  game  bird  whose  numbers  have  diminished. 

PRINCE  EDWARD  ISLAND 

Open  seasons:  Dates  inclusive     < 

Nov.  1-Feb.  1. 

.  open 

Oct.  15,  1925. 

.coot, 

gallinule... 1-Doc.  14. 

Woodcock,  jacksnipe  or  Wil- 

Sept.  15-Nov.  30. 

golden  ptov- 

Aug.  I 

No  open  sen  uucks, 


Mi*)  n 


and  i •'>  in  all 
irohibited    of  all   g 


prohibited  during  i  lose  se 

fully    killed    (except    migratory 

;ld. 
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'  QUEBEC 

Open  seasons:  Dates  inclusive 

Moose  (see  exception) Sept.  10-Dec.  31. 

Exception:  South    of    St. 

Lawrence  River Sept.20-Dec.  31. 

Caribou Sept.20-Dec.  31. 

Deer Sept.  1-Nov.  30. 

Hare. Oct.  15-Jan.  31. 

Bear Aug.  20- June  30. 

Birch  or  swamp  partridge Sept.  1-Dec.  14. 

White  partridge  or  ptarmigan-  Nov.  1-Jan.  31. 
Duck,  goose,  brant,  rail,  coot, 
gallinule,  woodcock,  jack- 
snipe  or  Wilson  snipe, black- 
bellied  and  golden  plovers, 
yellowlegs- Sept.  1-Dec.  15. 

No  open  season:  Cow  mcose,  young  of  deer,  moose, 
and  cariboo,  swans,  wood  duck,  eider  ducks,  auks, 
Utterus,  fulmars,  gannet,  grebes,  guillemots, 
gulls,  herons,  jaegers,  loons,  murres,  petrels, 
puffins,  shearwaters,  terns,  and  all  shorebirds 
(except  woodcock.  Wilson  snipe,  black -bellied  and 
golden  plovers,  and  yellowlegs). 

Hunting  licenses:  Nonresident:  General,  $25 
(members  of  incorporated  hunting  clubs,  $10). 
Resident,  $2  (not  required  of  resident  British 
subject  hunting  for  own  use);  resident  special,  $5 
(3  deer  and  3  caribou  additional  to  limit) .  Issued 
by  minister  of  colonization. 

Bag  limits  and  possession:  Two  deer,  1  moose,  2 
caribou  a  season;  2  caribou  and  3  deer  under 
ident  license.  Twenty-five  ducks,  15 
geese,  15  brant,  25  in  all  of  rails,  coot,  and  galli- 
nules,  10  woodcock,  25  Wilson  snipe,  and  15  in  all 
of  plovers  and  yeliowlegs  a  day.  Game  lawfully 
killed  may  be  possessed  until  15  days  after  close  of 
open  season. 

Export:  Export  of  moose,  caribou,  and  deer,  or 
parts  thereof,  prohibited  except  under  tags 
attached  to  nonresident  license  not  later  than  15 
days  after  close  of  season;  export  of  migratory 
birds  prohibited  during  close  season.  Big  game 
lawfully  taken  and  coming  from  without  Province 
may  be  transported  under  permit  issued  by  min- 
ister of  colonization  (fee  not  to  exceed  $5).  Un- 
lawful to  export  deer,  moose,  and  caribou  skins 
without  payment  of  royalties  prescribed  by 
lieutenant  governor  in  council. 

Sale:  Sale  of  birch  or  spruce  partridge  prohibited 
until  October  15, 1925.  Game  lawfully  taken  may 
be  sold  from  the  third  day  of  open  season  to  and 
including  the  fifteenth  day  after  expiration  of  open 
season,  except  that  sale  of  migratory  birds  is  pro- 
hibited during  close  season.  Licensed  hotels, 
restaurants,  and  clubs  may  serve  game  lawfully 
taken,  except  birch  or  spruce  partridge. 

SASKATCHEWAN 

Open  seasons: 83  Bates  inclusive 
Deer,  moose  (males only),  cari- 
bou (see  exception).. Nov.  15-Dec.  14. 

Exception:  South  of  Town- 
ship 35.. No  open  season. 

Ruffed  grouse  (partridge), 
sharp-tailed  grouse,  Canada 
grouse  (spruce  grouse),  prai- 
rie      chicken        (pinnated 

grouse),  ptarmigan Oct.  1-Oct.  31. 

Duck,  goose,  brant,  rail,  coot, 
gallinule,    Wilson   snipe  or 
jacksnipe,  black-bellied  and 
golden  plovers,  ycllowlegs_ .  Sept.  15-Dec.  31. 
No  open  season:  Antelope,  buffalo,  elk,  and  females 
of  big  game  other  than  caribou,  and  young  of  big 
game  under   one   year   of  age."    Sage  grouse, 
European,  gray,  or  Hungarian  partridge;  swans, 
wood  duck,  bitterns,  little  brown,  sandhill,  and 
whooping  cranes,   grebes,  gulls,   herons,  loons, 
terns,  and  all  shorebirds  (except  Wilson  snipe 
or  jacksnipe,  black-bellied  and  golden  plovers, 
and  yellowlegs). 
Hunting  licenses:  Nonresident:   Big  game,   $25; 
birds,   $15;   nonresident   domiciled   in    Canada, 
birds,    $5;  issued    by    minister   of   agriculture. 
Resident:  Big  game,  $5;  birds,  $1.25.    Issued  by 
minister  or  agent.    Bird  license  not  required  of 
residents  hunting  on  land  outside  city,  town, 
village,  or  hamlet  on  which  they  are  actually 
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domiciled.  No  license  issued  to  person  under  16 
without  written  consent  of  parent  or  guardian. 
Big-game  hunters  must  wear  white  suit  and  rap. 
Hunting  prohibited  on  inclosed  lands  without 
consent.    Taxidermist,  $5. 

Bag  limits  and  possession:  One  moose,  2  deer,  2 
caribou,  but  not  more  than  2  in  all  of  big  game 
animals  a  season;  ruffed  grouse,  sharp-tailed 
grouse,  Canada  grouse,  prairie  chicken. 
Origan,  10  in  all  aday,30in  all  a  season;  30  in  all  of 
ducks,  geese,  and  brant  a  day,  200  a  season;  25 
in  all  of  rail  and  coot,  25  Wilson  snipe,  and  15  in 
all  of  plovers  and  yellowlegs  a  day.  Game  birds 
may  be  kept  in  licensed  storage  from  September 
16  to  March  1  and  flesh  of  big  game  from  Decem- 
ber lto  April  1  if  tagged  with  number  and  kind 
of  game,  name  of  depositor,  and  number  of  his 
hunting  license.  Licensed  hunters  must  report 
number  of  big  game  and  game  birds  killed. 

Export:  Export  of  all  protected  game  prohibited; 
provided,  nonresident  licensee  on  leaving  Prov- 
ince may  take  with  him  during  open  season  per- 
sonally under  his  license  coupons  and  permit  big 
game  and  100  game  birds  legally  killed.  Export 
of  migratory  birds  prohibited  during  close  season. 
Minister  may  issue  permits  to  export  deer  (fee, 
$2  per  head)  or  other  big  game  (fee,  $5  per  head), 
hides  of  big  game  (fee,  $1  each),  flesh  of  big  game 
(fee,  $1  each  20  pounds  or  less),  birds  (e 
grouse  family)  (fee,  $1  per  dozen,  limits,  1  dozen 
grouse,  5  dozen  waterfowl,  per  season).  No 
permit  may  be  issued  for  the  entire  carcass  of  a 
moose,  elk,  caribou,  or  other  deer,  and  no  person 
may  export  in  one  season  more  than  60  ducks  or 
geese  or  12  prairie  chickens  or  other  grouse. 

Sale:  Sale  of  the  flesh  of  all  protected  game  pro- 
hibited. 

83  Saskatchewan:  Lieutenant  governor  in  council 
may  extend  close  seasons  over  current  year,  within 
limits,  on  petition  of  six  game  guardians. 

64  Male  moose  having  horns  less  than  6  inches  in 
length  deemed  to  be  under  one  year  of  age. 

YUKON 

Open  seasons:  95  Dates  inclusive 

Deer,  moose,  caribou,  sheep, 

goat  (males  only) Aug.  1-Mar.  1. 

Partridge,  prairie  chicken, 
grouse,  ptarmigan,  pheas- 
ant  Sept.  1-Mar.  15. 

Duck,  goose,  brant,  rail,  coot, 
gallinule,  Wilson  snipe,  or 
jacksnipe,  black-bellied  and 
golden  plovers,  yellowlegs..  Sept.  1-Dec.  14. 

No  open  season:  Elk  or  wapiti,  musk-ox,  bison  or 
bulTalo,  and  females  of  other  big  game;  swans, 
cranes,  grebes,  gulls,  jaegers,  loons,  terns,  and  all 
shorebirds  (except  Wilson  snipe  or  jacksnipe, 
black -bellied  and  golden  plovers,  and  yellowlegs). 

Hunting  licenses:  Nonresident,  $100  (permits  the 
killing  of  1  moose,  2  deer,  2  caribou,  1  sheep,  and 
1  goat);  licensee  in  addition  may  kill  1  moose,  2 
deer,  2  caribou,  1  sheep,  and  1  goat,  but  must 
pay  a  fee  of  $25  for  each  additional  animal  so 
taken.  Resident,  $25  (special  license  authorizing 
the  killing  of  male  moose  and  male  caribou  over 
1  year  of  age  at  any  time  for  food  supplies  in  the 
Territory);  licensee  must  make  annual  returns. 
Resident:  Chief  guide,  $20;  assistant  guide,  $10; 
camp  helper,  $5.  Issued  by  commissioner  or 
game  guardian. 

Bag  limits:  (For  limits  on  big  game  to  a  nonresi- 
ent,  see  "Hunting  licenses.")  Six  caribou,  6 
deer,  2  moose,  2  sheep,  2  goats  a  season;  25  ducks, 
15  geese,  15  brant,  25  in  all  of  rail,  coot,  and  galli- 
nules,  10  woodcock,  25  Wilson  snipe,  and  15  in  all 
of  plovers  and  yellowlegs  a  day. 

Export:  Export  of  migratory  birds  prohibited 
during  close  season.  Upon  affidavit  of  lawful 
killing,  commissioner  may  issue  permit  to  export 
game.  Export  of  raw  hide  of  moose  or  caribou 
prohibited  except  under  permit.  Trophies,  in- 
cluding bead,  bide,  and  hoofs,  of  big  game  law- 
fully killed  by  nonresident  may  be  exported 
under  his  license  and  certificate  of  game  guardian. 


Game  Laws  for  the  Season  192b-1925 


35 


YUKON— Continued 

Sale:  Deer,  moose,  caribou,  sheep,  and  goats  law- 
fully taken  may  be  sold  during  the  open  season 
and  60  days  thereafter.     Male  moose  and  male 
uov.rl  year  ofageailled  by  a  resident under 
ase  may  be  sold  at  any  time  for  food 
upon  obtaining  certificate  of  lawful  killing  from  a 
game  guardian.     License  (fee,  $10)  required  to 
iiase  and  traffic  in  the  flesh  of  moose  or  cari- 


YUKON-Continued 

bou.    Licensee  must  make  annual  returns.    Sale 
of  migratory  birds  prohibited  during  close  season. 

•»  Yukon:  Indians,  explorers,  surveyors,  prospec- 
tors, miners,  and  travelers  in  need  of  food  may  take 
game  during  close  season.  Commissioner  in  coun- 
cil may  alter  seasons. 


Open  seasons: 

Caribou  (except  in  a  special}  A ug.  i_Sept.  30; 
region    near    Grand    Lake,f0^ 21_Jau  31  / 

noonen  season) J 

Hare,  rabbit.. Sept.  20-Jan.  1." 

Ptarmigan,  willow  grouse  or 
•:dge,  plovers,  curlew, 
snipe,  or  "other  wild  or 
migratory  birds  (except 
wild  geese  and  crows,  un- 
protected)"  Sept.  20-Jan.  1. 

No  open  season:  Elk,  moose. 

Hunting  and  fishing  licenses:  Nonresident:  Cari- 
bou, $51;  fish  (salmon  and  sea  trout),  $10.50. 
Guide,  nonresident,  $50;  resident,  free. 

i  licenses  issued  by  game  and  inland 
ries  board,  stipendiary  magistrate,  or  justice 
ace. 


Colony  of  Newfoundland 

Dates  inclusive 


Unlicensed  guides  not  to  be  employed.  Guide 
may  not  conduct  party  of  more  than  three. 

Bag  limits:  Three  caribou  (stags)  a  season  by  non- 
resident licensee;  2  stags,  1  doe,  by  resident. 

Export:  Export  for  sale  prohibited  of  caribou,  par- 
tridge, willow  or  other  grouse;  provided,  licensee 
may  export  three  stag  caribou  under  hunting 
license  and  export  permit  (fee,  50  cents) ;  resident 
may  export  antlers,  head,  or  skin  of  caribou 
under  export  permit,  but  not,  in  either  case,  for 
sale. 

Sale:  Caribou  may  be  sold  from  August  1  to  Janu- 
ary 1;  ptarmigan  and  willow  grouse  taken  in  open 
season  and  in  possession  of  seller  on  January  1, 
may  be  sold  until  January  15;  other  birds  may 
be  sold  during  open  season. 

••  Newfoundland:  Hare  or  rabbit  may  also  be 
taken  with  trap  or  snare  until  March  31. 


Mexico 


MEXICO 
Open  seasons:  Ma  Dates  inclusive 

id  plover Sept.  1-Sept.  30. 

.n  snipe,  or  jacksnipe Nov.  1-Feb.  28. 

Less  Aug.  16-Sept.  15. 

Other  shorebirds,  duck,  goose, 

Oct.  16-Feb.  28. 

Whiu-wiraed  and  other  doves  Sept.  16-Nov.  15. 

:  armadillo.. Oct.  1-Dec.  31. 

.    uSSOW,  cojo- 

.  and  peccary Sept.  1-Dec.  31. 

■ 

,1s  Nov.  1-Jan.  31. 

:  deer  of  Gulf  and 
.slopes Julyl-Oct.3i. 

:1  Dot 

.    try  May  1-June  30. 

.  Sept.  1-Oct.  31. 
■  30. 
in  Chihuahu 

.•■ion    (1928). 
1  and 

s  of  all 
mate. 

i  cs:  •»•  Resident:  To  export  game,  10  pesos;  to 
resident:  \\> 


fur    S  ll<\    Mi    p 

J5  pesos;  coran 
(MM). 


ited  for  two  years 


*•  Mexico:  Secretary  of  Agriculture 
has  authority  to  establish  seasons  and  issue  licenses. 


LOWER   CALIFORNIA— NORTHERN 
DISTRICT 


Open  seasons: »7 

Deer    (males   only)    (see    No     Dates  inclusive 

open  season) Aug.  1-Sept.  30. 

Mountain  quail Oct.  1-Dec.  31. 

Other  quail,  ducks Oct.  1-Jan.  31. 

Doves Oct.  1-Nov.  30. 

Rabbits  and  squirrels Unprotected. 

No  open  season:  Females  and  young  of  deer,  and 
all  deer  on  Cerros  Island;  hunting  of  deer  also 
prohibited  within  20  kilometers  of  the  coast. 
Antelope  and  mountain  sheep  (1933);  white  her- 
ons (11387). 

Licenses:  Big  game,  fee,  $10;  small  game,  fee,  $10. 
oor.     Applicant  for  license  must 
state  the  model,  number,  and  caliber  of  shotgun 
or  rifle  to  be  used  in  hunting. 

Bag  limits:  One  male  deer  a  season;  8  mountain 
quail  a  day,  25  a  week;  15  other  quail  a  day,  50a 
wi'i'lc;  20  ducks  a  day,  50  a  week;  5  white-winged 
and  12  other  doves  a  day,  15  white-winged  and  25 
other  doves  a  week. 

Export:  Export  of  quail  prohibited. 

"  Lower  California:  Seasons  and  other  restrictions 
subject  :  •  osion  by  governor 

at  any  time  when  d  -ary. 


BOBOLINKS.  COMMONLY  KNOWN  AS  REEDBIRDS 
tlRDS,    WHiril    HAM  SERIOUSLY    INJURIOUS   TO  AGRICULTURAL 

in  i  HI  l-d  January  17, 1929] 

hed  the  Secretary  of  Agriculture  that  bobolinks,  commonly  known  as 

lum,  <i.urni:i.  mid  Horid.i,  and  an  iu  .>■:•:...•  it  ion  I   i  ,in^  been  duly  and  regularly  made  pursuant  to  law, 
ing  boon  determined  by  the  Secretary  of  A,  .  undei  extraor- 

l«  in  said  States  and  that  the  injuries  so  Inflicted  by 
ihd  thai,  they  BhOUld 
hereinafter  provided, 
Now,  therefore,  I,  D.  F.  Houston,  Secretin  mthority  in  me  \ 

n  in  of  i  he  Migratory  Bird 
Treat*   \(t  K<-K'd.itioiis  .ijipro^ed  and  pro.  1  .timed  July  A\ ,  l!U\  do  order  that  until  further  notice  persons 

u  hour  before 
Moms lO nttsot ,  ':•■•;,  • .  ;.t.  •, ,  ■*  r  1  to  October  30,  im-hisr.  >  .  ites  of  New  Jersey,  Pennsylvania, 

' t  15,  inclusive, 

■      Ida,  but  the  birds  so  killed 
«hidl  not  bi  Mild,  Soared  for  sale,  or  iMpped  for  PI  pom  of  sdc,  or  be  v.  ml  only  wasted  or  destroyed,  but 

S  killing  th.  be  transported  to  hospitals 

D.  F.  Houston,  Secretary  of  Agriculture. 


and  charitable  institutions  for  use  as  food. 


36 


Farmers'  Bulletin  1'iH 


IMPORTED    GAME    AND    GAME    RAISED   IN    CAPTIVITY 


Regulations  adopted  pursuant  to  the  provisions  of  the  Federal  migratory-bird  treaty  act  and  the  Cana- 
dian migratory-birds  convention  act,  which  give  eflect  to  the  migratory-bird  treaty  in  the  United  States 
and  Canada,  respectively,  are  designed  to  permit  and  encourage  the  propagation  and  sale  of  migratory 
waterfowl.     M  QOW  have  laws  In  practical  conformity  with  the  Federal  regulations  on 

fowl  and  also  permit  other  species  of  game  to  be  raised  in  captivity  and  sold  under  permit.  The  business 
of  game  farming  when  properly  conducted  has  proved  profitable,  and  the  demand  for  game  raised  in  cap- 
tivity has  been  greatly  increased,  for  the  reason  that  the  sale  of  migratory  birds  is  prohibited  throughout 
the  United  States  and  most  of  Canada  under  Federal  and  Dominion  laws,  and  the  sale  of  practically  all 
species  of  game  is  prohibited  under  State  laws. 

The  Department  of  Agriculture,  acting  in  conjunction  with  State  game  officials  and  sportsmen,  aids 
so  far  as  possible  in  establishing  the  game-breeding  industry  by  preparing  drafts  of  suitable  laws  to  be 
i>y  the  States,  issuing  permits  to  breeders  to  obtain  wild  migratory  waterfowl  and  their  eggs,  and 
otherwise  advising  where  stock  may  be  obtained.  The  department  does  not  distribute  breeding  stock 
or  eggs,  but  in  proper  cases  and  under  suitable  restrictions  permits  may  be  issued  to  assist  legitimate 
enterprises  in  the  conduct  of  the  business  of  game  farming. 

The  possession,  sale,  and  transportation  of  imported  game  and  game  raised  in  captivity  is  also  regulated 
in  most  States  by  State  laws,  which  are  covered  in  the  following  summary: 


Federal  regulations:  ■*  Under  permit  from  the 
Secretary  of  Agriculture,  and  subject  to  the 
provisions  of  State  laws,  live  migratory  water- 
fowl raised  in  captivity  may  be  possessed,  sold, 
and  transported  at  any  time  for  propagation, 
and  such  birds  may  be  killed  in  any  manner 
(except  that  they  may  be  killed  by  shooting  only 
during  the  open  season  for  waterfowl  in  the  State 
where  killed)  and  the  carcasses  with  heads  and 
feet  attached  may  be  sold  and  transported  at 
any  time  to  any  person  for  actual  consumption, 
or  to  the  keeper  of  a  hotel,  restaurant,  or  board- 
ing house,  retail  dealer  in  meat  or  game,  or  a  club, 
for  sale  or  service  to  their  patrons,  who  may 
possess  such  carcasses  for  actual  consumption 
without  a  Federal  permit;  provided,  that  no 
migratory  waterfowl  killed  by  shooting  shall  be 
bought  or  sold  unless  each  bird  before  attaining 
the  age  of  four  weeks  shall  have  had  removed 
from  the  web  of  one  foot  a  portion  thereof  in  the 
form  of  a  V  for  identification  purposes. 

Permits  also  are  issued  under  proper  restric- 
tions for  the  capture  of  a  reasonable  number  of 
wild  migratory  waterfowl  and  the  taking  of  their 
eggs  to  enable  persons  desiring  to  engage  in  the 
business  to  acquire  the  nucleus  of  a  breeding 
stock  or  to  improve  the  strain  of  birds  on  hand, 
but  such  wild  birds  may  be  sold  and  possessed 
only  for  propagation  and  may  not  be  killed  or 
sold  for  food. 

Alabama:  Commissioner  of  game  and  fisheries 
may  issue  a  permit  (fee,  $1)  to  capture  or  export 
not  more  than  10  pairs  of  each  species  of  game 
birds  for  propagating  purposes. 

Arizona:  State  game  warden  may  issue  permit  to 
take,  export,  or  import  game  or  birds  for  prop- 
agating purposes;  and  may  also  issue  permit  to 
retain  in  captivity  not  more  than  four  abandoned 
young  of  big  game  which  applicant  has  rescued. 

Arkansas:  The  commission  may  establish  rules 
governing  propagation  of  game  in  captivity  and 
authorizing  the  sale  or  export  of  such  game  under 
permit. 

California:  Game  raised  in  captivity  under  breed- 
er's license  (fee,  $2.50)  may  be  sold  for  breeding 
purposes,  and  under  regulations  of  commission 
may  be  sold  for  food  if  tagged  (fee,  3  cents  a  tag) . 
All  game  raised  in  captivity  (except  deer)  must  be 
'  killed  otherwise  than  by  shooting.  Permits  may 
also  be  issued  to  capture,  possess,  or  transport 
wild  game  animals  and  game  birds  for  propagat- 
ing purposes.  Shipments  by  parcel  post  are 
prohibited.  Pheasants  and  domesticated  rein- 
deer may  be  imported  and  sold  under  regulations 
of  commission. 

Colorado:  Game  raised  in  licensed  private  parks, 
if  accompanied  by  an  invoice,  and  game  (except 
migratory  birds  other  than  migratory  waterfowl 
raised  in  captivity  in  conformity  with  Federal 
regulations — No.  8)  brought  into  State  by  1  i < 
importer,  if  shipping  Invoice  is  indorsed  to  pur- 
chaser, may  be  sold  and  transported.  Commis- 
sioner may  issue  permit  to  capture  or  import 
game  for  propagating  purpo 

Connecticut:  Game  birds  and  quadrupeds  raised 
in  preserve  under  license  (fee,  $2)  may  be  sold 
and  ■  if  tagged,  under  regulations  of 

com:  ,nd    game.    Game 

legally  taken  and  transported  from  another  State 


Connecticut — Continued 
or  country  which  does  not  prohibit  its  sale  or 
export  may  be  sold  under  regulations  of  the  board. 
Permit  required  to  import  game  which  is  pro- 
tected in  the  State. 

Delaware:  Pheasants  and  Hungarian  partridges 
may  be  possessed  and  sold  for  propagating  pur- 
poses. Board,  by  permit  (fee,  $1),  may  authorize 
any  person  to  capture,  possess,  and  transport  not 
more  than  10  pairs  of  each  species  of  game  or  birds 
for  propagating  purposes. 

District  of  Columbia:  Hungarian  partridge,  Eng- 
lish, Mongolian,  Chinese,  and  ring-necked  pheas- 
ants, and  migratory  waterfowl  raised  in  captivity, 
in  conformity  with  Federal  regulations,  may  be 
possessed,  sold,  and  transported. 

Georgia:  Registered  breeder  may  possess,  buy, 
sell,  and  transport  game  for  propagation. 

Idaho:  Permit  of  State  game  warden  required  to 
take  or  keep  waterfowl  in  captivity  for  decoy 
purposes.  Under  regulations  of  the  State  game 
warden,  game  may  be  propagated  in  private 
parks. 

Illinois:  Game  raised  in  captivity  under  a  breeder's 
license  (fee,  $5)  may  be  possessed,  sold,  and 
transported  for  food  or  propagating  purposes. 

Indiana:  Birds  and  animals  raised  in  captivity 
may  be  kept,  killed,  sold,  or  transported  under 
certificate  of  inspection  (fee,  $5)  from  the  conserva- 
tion commission,  and  game  birds  legally  aequired 
may  be  possessed  for  breeding  purposes  under 
like  certificates. 

Iowa:  Game  birds  raised  in  captivity  under  license 
(fee,  $2)  may  be  sold  for  food  or  propagating  pur- 


"  See  Federal  regulation  8  for  full  details  and  requirements  (footnote  2,  p.  4), 


Kansas:  Game  raised  in  captivity  under  permit 
(fee,  $2)  may  be  sold  and  transported,  and  under 
permit  and  regulations  of  warden  wild  animals 
and  birds  and  the  eggs  of  birds  may  be  taken  for 
propagating  purposes. 

Kentucky:  Game  birds  and  game  animals  raised 
in  captivity  under  permit  may  be  sold  and  trans- 
ported, but  all  carcasses  must  be  tagged. 

Louisiana:  Game  raised  in  captivity  under  license 
(fee,  $5)  may  be  sold  and  transported  for  food, 
stocking,  or  breeding  purposes,  but  all  carcasses 
must  be  tagged.  Traffic  prohibited  in  birds 
killed  by  shooting.  Wild  birds  or  mammals  may 
be  brought  into  State  for  liberation,  and  game  may 
be  exported  for  educational,  scientific,  or  propa- 
gating purposes,  under  permit  from  commissioner. 

Maine:  Game  raised  in  captivity  under  bi 
license  (fee,  $2)  may  be  killed,  sold,  and  trans- 
ported, and  live  game  may  be  captured  or  ex- 
ported for  breeding  and  advertising  purposes, 
under  regulations  and  permit  of  commissioner. 

Maryland:  Elk  and  imported  and  native  deer 
raised  in  preserve  under  license  (fee,  $5)  may  be 
sold  and  transported.  (Tu  Allegany  and  Garrett 
Counties  white-tailed  deer  native  to  the  State 
must  be  branded  3  months  prior  to  killing.) 
Chinese,  English,  or  ring-necked  phi 
raised  in  captivity  may  be  sold  for  propagating 
ami  restocking  purposes,  but  they  may  be  killed 
only  from  November  10  to  January  1  on  prem- 
ises where  raised,  and  by  means  other  than  shoot- 
ing, in  Washington  County  game  animals  and 
birds  reared  in  licensed  preserves  (fee,  $10)  may  be 
sold  for  propagation  only. 


Game  Laws  for  the  Season  1924-1925 


37 


TH— ■iliim  I  In    Under  regulations  of  the  division 
of  fisheries  and  game,  deer,  ell  .  quail, 

and  European  or  gray  partridges  r  i 

>•  under  license  (no  fet>),  may  be  sold  for 
propagation,  and  killed  and  sold  for  food  pur- 
poses, if  tagged;  and  licensed  dealers  may  sell 
unplucked  bodies  of  phaasai 
European  black  game,  European  or  gray  par- 
:  legged  partridge,  and  Egyptian  or 
:    itory    quail    imported    from    without    the 


L"i 


nd  deer,  moose,  caribou, 

luliy  killed  and  coming  irom  without 

tagged  by  warden  of  State  or  country 

%  fees,  5  cents  each. 

lay  be  sold  during  the  open 

mred  and  imported  from  a  country 
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and  sold  under  Fed- 
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New  Mexico:  Game  raised  in  licensed  preserve 
may  be  exported  or  sold  under  invoice,  if  the 
number  of  animals  or  birds  in  the  park  at  tlio 
time  the  license  is  secured  is  not  thereby  reduced. 
State  warden  may  issue  permit  (fee,  $1.25)  to 
retain  in  captivity  not  more  than  4  abandoned 
young  of  big  game  which  applicant  has  rescued. 
Holder  of  a  hunting  license,  under  permit  from 
warden,  may  capture  and  export  game  or 
birds  for  propagating  purposes.  Game  (except 
migratory  birds  other  than  waterfowl  raised  in 
captivity  in  conformity  with  Federal  regula- 
tions 93)  coming  from  without  State  may  be  pos- 
d  and  sold  by  a  hotel,  restaurant,  cafe, 
boarding  house,  or  dealer  under  a  permit  good 
for  not  more  than  30  days. 

New  York:  Elk,  white-tailed  deer,  European  red 
deer,  fallow  deer,  Japanese «deer,  roebuck,  pheas- 
ants, Canada  and  Hutchins  geese,  and  mallard 
and  black  ducks  raised  in  captivity  may  be 
sold  for  breeding  purposes,  and  may  be  killed  and 
sold  or  exported  if  tagged.  Such  ducks  and 
geese  may  be  killed  by  shooting  during  the  open 
season,  but  when  so  killed  may  not  be  sold  unless 
marked  and  tagged  as  required  by  the  commis- 
sion.^ Varying  hares  and  cottontail  rabbits 
raised  in  captivity  under  license  (lee,  $5)  if  tagged, 
may  be  sold  for  food  purposes  during  close  St 

■  under  regulations  of  the  commission.  Licensed 
breeders  in  States  having  laws  similar  to  the 
mg  law  of  New  York  may,  under 
license  (fee,  $5)  and  cost  of  inspection,  ship  into 
State  domesticated  American  elk,  white-tailed 
deer,  Euro]  a»,  fallow  deer,  roebuck, 

pheasants,    Canada    and    Hutchins    geese,  and 
mallard  and  black  ducks,  which,  if  tagged, may 
be  sold  under  regulations  of  the  commission. 
The  unplucked  carcasses  of  tinamou.   pi 

1  par- 
tridge, Norwegian  ptarmigan.  praise, 
and  Egyptian  quail,  and  sin 
not  i!  ite,  -and  carcasses  of  liw 
rod  deer,  fallow  deer,  and  roebuck  imported  from 
without  the  United  States  may  be  sold  under 
■  us  on  reind( 

North  Carolina:  There  tire  no 
to  game  raised  In  captivity,  but  several  Bounties 
have  laws  on  this  subject.  These  laws  are  too 
1  to  make  it  practicable  to  publish  them. 
In  those  counties  under  the  jurisdiction  of  the 
Audubon  Society,  Kaleigh.  X.  C,  the  society 
may  issue  permits  authorizing  ruffed  grouse 
and  wild  turkeys  to  be  exported  for  propag 

North  Dakota:  Game  may  be  kept  in  captivity 
under  Demit  of  board. 

Ohio:  Ring-necked,  Mongolian,  or  Chinese  pheas- 

■i  cap- 
tivity under  a  breeder' 

rood  or  propagating  pur- 
poses; carcasses  of  such  birds  must   t>o  i 
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Pennsylvania:  Game  breeder's  certificate  required, 
fee,  $1;  bond,  $500.  Game  raised  in  captivity 
may  be  sold  or  transported  within  the  State. 

Rhode  Island:  Game  raised  in  captivity  under  per- 
mit, may  be  sold  for  propagation,  under  regula- 
tions of  commissioners.  Game  lawfully  killed 
and  exported  may  be  brought  into  State  under 
permit,  hut  such  nine  may  not  be  sold. 

South  Carolina:  Birds  and  animals  legally  taken 
may  be  kept  in  possession  for  propagating  pur- 
es.    The     Federal    regulations    have    been 
adopted  as  the  State  law  with  respect  to  migra- 
nts.*8 

South  Dakota:  Game  raised  in  captivity  under 
license  may  be  exported  or  sold  under  written 
permission  of  State  game  warden. 

Texas:  Game  animals  and  birds  may  be  captured 
or  imported  for  propagating  purposes  under 
permit  of  commissioner. 

Utah:  Game  raised  in  private  preserve  under 
permit  (no  fee)  of  commissioner  may  be  sold 
and  transported,  if  tagged. 

Vermont:  Game  raised  in  licensed  private  preserve 
(fee,  $2)  may  be  sold  or  exported  for  food  or  propa-' 
gating  purposes.     Carcasses  must  be  tagged. 

Virginia:  Game  animals  and  birds  raised  under 
breeder's  license  (fee,  $25)  may  be  disposed  of 
for  propagating  or  other  purposes.  Carcasses 
of  game  raised  in  captivity  must  be  tagged  (fees, 
wild  turkeys,  10  cents;  deer,  bear,  or  elk,  50  cents; 
other  birds  and  animals,  2  cents  each).  Propri- 
etor of  hotel  or  restaurant  or  dealer  in  game  under 
a  license  (fee,  $5)  may  sell  to  guests  or  patrons 
deer,  wild  turkeys,  quail,  ruffed  grouse,  and 
waterfowl  raised  in  captivity  and  may  sell  do- 
mesticated rabbits  without  a  license. 

Licensed  game  breeder,  under  permit  and  regu- 
lations of  the  commissioner  may  trap  wild  ani- 
mals or  birds  for  breeding  purposes,  but  the  ani- 
•  or  birds  so  taken  shall  not  be  sold  or  other- 
wise disposed  of. 

Washington:  Game  animals  and  birds  raised  in 
ivity  under  license  (fee,  $10)  may  be  sold  and 
ported  for  propagation  or  for  food,  if  tagged. 
Keeper  of  hotel,  restaurant,  boarding  house,  or 
club,  and  retail  dealer  in  meats,  under  license 
(fee,  $5),  may  sell  game  raised  in  captivity,  if 
tagged.  Under  permit  from  director  of  fisheries 
and  game  wild  animals  and  birds  may  be  captured 
on  State  game  preserves  or  imported  from  with- 
out the  State  for  propagating  purposes. 

Game  animals  and  birds  coming  from  without 
the  State,  if  imported  under  license  (fee,  $25), 
may  be  sold  by  keeper  of  hotel,  restaurant,  board- 
ing house,  or  club,  or  by  a  retail  dealer,  under 
license  (fee,  $5)  and  regulations  of  director  of  fish- 
eries and  game,  but  the  only  migratory  birds 
that  may  be  sold  are  waterfowl  reared  in  domes- 
tication under  Federal  M  and  Canadian  w  regu- 
lations. 

West  Virginia:  The  owner  may  kill  elk  or  deer  kept 
iH  inclosure  and  may  pursue  and  recapture,  by 
killing  or  otherwise,  elk  which  have  escaped  from 
his  inclosure. 

Wisconsin:  Under  permit  and  supervision  of  the 
commission  wild  animals  and  birds  may  be 
t.iken  and  transported  for  propagation  within 
the  State.  Park  boards  allowed  to  ship,  under 
permit  of  State  conservation  commissioner,  live 
animals  and  game  birds  for  park  purposes. 

Wyoming:  Under  permit  (fee,  $5)  and  supervision 
of  commission,  game  animals  may  be  taken  for 
propagation.  Animals  so  taken  may  not  be 
killed,  sold,  or  disposed  of  for  three  years,  but 
their  natural  incr<  •  e  sold,  trans  p 

and  disposed  of.     Exchange  of  game  animal 
birds  for  liberation  jh  State  allowed  under  permit 
of  State  game  commission. 

Canadian  regulations:  The  Canadian  regulations, 
administered  by  the  Commissioner  of  Canadian 
*  8ee  Federal  Regulation  8  (footnote  2,  p.  4). 


National  Parks,  Ottawa,  Canada,  are  similar 
to  the  provisions  of  the  Federal  regulations  in 
respect  to  the  propagation  of  migratory  water- 
fowl, but  apply  to  all  migratory  birds  protected 
by  the  treaty;  and  all  birds  raised  in  captivity 
and  intended  for  food  purposes  must  be  killed 
otherwise  than  by  shooting,  and  each  of  such 
birds  before  it  can  be  sold  must  bear  a  metal  tag 
which  may  not  be  removed  from  the  carcass. 
Under  section  5  of  the  Canadian  Customs  Export 
Act  (R.  S.  C,  1906,  ch.  50)  a  person  may  export 
the  carcass  or  parts  thereof  of  a  deer  raised  on  bis 
own  land  or  on  lands  owned  by  a  company  or 
association  of  which  he  is  a  member,  upon  his 
making  affidavit  on  face  of  export  entry  that  tho 
carcass,  or  parts  thereof,  is  of  a  deer  so  raised. 

Alberta:  The  minister  of  agriculture  may  authorize 
persons  to  possess,  buy,  sell,  and  export  big 
game  and  game  birds  raised  in  captivity,  and  to 
capture  big  game  and  game  birds  for  propagat  ion. 
Permit  fees  fixed  by  lieutenant  governor  in 
council. 

British  Columbia:  The  game  conservation  board 
may  authorize  persons  to  possess,  buy,  sell,  and 
export  game  animals  and  game  birds  raised  in 
captivity,  and  to  capture  game  animals  and  birds 
and  collect  eggs  of  birds  for  propagation.  Per- 
mit required  to  import  live  animals  or  birds  into 
the  Province;  permit  fees  fixed  by  lieutenant 
governor  in  council. 

New  Brunswick:  The  minister  of  lands  and  mines 
may  authorize  persons  to  possess,  buy,  sell, 
and  export  game  raised  in  captivity,  and  to  cap- 
ture game  for  propagation.  Permit  fees  fixed 
by  minister. 

Northwest  Territories:  The  minister  of  the  interior 
may  authorize  persons  to  possess,  buy,  sell,  and 
export  wild  mammals  and  birds  raised  in  captiv- 
ity, and  to  capture  wild  mammals  and  birds  and 
collect  the  eggs  of  birds  for  propagation. 

Nova  Scotia:  The  commissioner  of  forests  and  game 
may  authorize  persons  to  possess,  buy,  sell,  and 
export  wild  mammals  and  birds  raised  in  cap- 
tivity, and  to  capture  wild  mammals  and  birds 
for  propagation. 

Ontario:  The  minister  of  game  and  fisheries  may 
authorize  persons  to  possess,  buy,  sell,  and  export 
game  animals  and  birds  raised  in  captivity,  and 
to  capture  game  animals  and  birds  for  propaga- 
tion during  close  season.  Imported  game  may 
be  sold  or  exported  under  license. 

Prince  Edward  Island:  Domesticated  wild  geese 
and  brant  in  captivity  are  deemed  the  personal 
property  of  the  owner,  and  may  be  possessed, 
disposed  of,  and  transported  without  reference 
to  the  provisions  of  the  Provincial  game  act. 
Waterfowl  and  other  migratory  birds,  however, 
are  subject  to  the  provisions  of  the  migratory- 
birds  convention  act  and  regulations." 

Quebec:  The  minister  may  authorize  game  animals 
and  birds  lawfully  taken  during  the  open  season 
to  be  retained  in  captivity. 

Saskatchewan:  The  minister  of  agriculture  may 
authorize  persons  to  possess,  buy,  sell,  and  export 
big  game  and  game  birds  raised  in  captivity,  and 
to  capture  big  game  and  game  birds  for  propaga- 
tion. All  shipments  must  be  tagged.  Permit 
and  tag  fees  fixed  by  minister. 

Yukon:  The  gold  commissioner  may  authorize 
persons  to  possess,  buy,  sell,  and  export  game 
animals  (except  buffalo  or  bison)  and  birds  raised 
in  captivity,  and  to  capture  such  animals  and 
birds  for  propagation. 

Newfoundland:  The  game  and  inland  fisheries 
board  may  authorize  persons  to  capture,  possess, 
buy,  sell,  and  export  caribou  for  propagation. 

Lower  California  (Northern  District):  Thi 
ernor  may  authorize  persons  to  capture,  po 
buy,  sell,  and  transport  wild  animals  and  birds 
for  propagation. 

98  See  Canadian  Regulation  12  (footnote  2,  p.  4). 
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TPHE  information  contained  in  this  bulletin,  the  tenth  annual  publica- 
*■  tion  on  the  subject,  should  be  useful  in  promoting  eifective  action 
on  the  part  of  trappers,  members  of  the  fur  trade,  ami  all  others  con- 
cerned to  the  important  end  of  perpetuating  one  of  the  most  valuable 
of  our  natural  resources.  Too  large  a  proportion  of  the  pelts  coming 
to  the  raw-fur  markets  fall  into  the  unprofitable  class  because  they 
were  taken  when  not  prime,  a  waste  which  can  be  eliminated  by  coopera- 
tion between  the  fur  trade  and  the  trappers.  The  average  quality  of 
pelts  would  be  much  higher  if  laws  made  seasons  shorter  and  uniform 
for  areas  having  the  same  climatic  conditions.  If  the  fur  business  is  to 
maintain  its  position  among  the  great  industries  of  the  country  the 
continued  source  of  supply  must  be  assured.  The  trappers  and  the 
furriers,  as  trustees,  are  jointly  responsible  for  the  permanence  of  our 
fur  resources.  The  board  of  trade  of  the  fur  industry  of  the  United 
States  estimates  the  annual  turnover  in  the  fur  business  at  $400,000,000. 
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Alabama:  Department  of  Game  and  Fisheries, 
Montgomery. 

Alaska:  Secretary  of  Agriculture,  Washington, 
D.  C,  or  Chief  Alaska  Game  Warden,  Juneau. 
(See  footnote  3,  p.  6.) 

Arizona:  State  Game  Warden,  Phoenix. 

Arkansas:  Secretary,  Game  and  Fish  Commis- 
sion, Little  Rock. 

California:  Executive  Officer,  Fish  and  Game 
Commission,  Forum  Building,  Sacramento. 

Colorado:  State  Game  and  Fish  Commissioner, 
Denver. 

Connecticut:  Superintendent  of  Fisheries  and 
Game,  Hartford. 

Delaware:  Chief  Game  Warden,  Dover. 

District  of  Columbia:  Superintendent  Metropoli- 
tan Police,  Washington. 

Florida:  Secretary  of  State,  Tallahassee. 

Georgia:  Game  and  Fish  Commission,  Atlanta. 

Hawaii:  Fish  and  Game  Commission,  Honolulu. 

Idaho:  Fish  and  Game  Warden,  Boise. 

Illinois:  Chief  Game  and  Fish  Warden,  Springfield. 

Indiana:  Superintendent,  Division  of  Fisheries 
and  Game,  State  House,  Indianapolis. 

Iowa:  State  Fish  and  Game  Warden,  Des  Moines. 

Kansas:  State  Fish  and  Game  Warden,  Pratt. 

Kentucky:  Executive  Agent,  Game  and  Fish  Com- 
mission, Frankfort. 

Louisiana:  Commissioner  of  Conservation,  Court 
Building,  New  Orleans. 

Maine:  Commissioner  of  Inland  Fisheries  and 
Game,  State  House,  Augusta. 

Maryland:  State  Game  Warden,  514  Munsey 
Building,  Baltimore. 

Massachusetts:  Director,  Division  of  Fisheries 
and  Game,  State  House,  Boston. 

Michigan:  Director,  Department  of  Conservation, 
Lansing. 

Minnesota:  Game  and  Fish  Commissioner, St.  Paul. 

Mississippi:  Secretary  of  State,  Jackson;  and 
Sheriff  or  County  Clerk. 

Missouri:  Game  and  Fish  Commissioner,  Jeffer- 
son City. 

Montana:  State  Fish  and  Game  Warden,  Helena. 

Nebraska:  Chief  Fish  and  Game  Warden,  Lincoln. 

Nevada:  Secretary,  State  Fish  and  Game  Commis- 
sion, Reno. 

New  Hampshire:  Fish  and  Game  Commissioner, 
Concord. 

New  Jersey:  Secretary,  Board  of  Fish  and  Game 
Commissioners,  Trenton. 

New  Mexico:  Game  and  Fish  Warden,  Santa  Fe. 

New  York:  Secretary,  Conservation  Commission, 
Albany. 

North  Carolina:  Legislative  Reference  Librarian, 
Raleigh. 
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North  Dakota:  Secretary,  Game  and  Fish  Board, 

Minnewaukan. 
Ohio:  Chief  Game  Warden,  Board  of  Agriculture, 

Columbus. 
Oklahoma:  State  Game  Warden,  Oklahoma  City. 
Oregon:  State  Game  Warden,  Portland. 
Pennsylvania:  Executive     Secretary,     Board     of 

Game  Commissioners,  Harrisburg. 
Rhode  Island:  Chairman,  Commissioners  of  Birds, 

Providence. 
South  Carolina:  Chief  Game  Warden,  Columbia. 
South  Dakota:  State  Game  Warden,  Pierre. 
Tennessee:  State  Game  and  Fish  Warden,  Depart- 
ment of  Agriculture,  Nashville. 
Texas:  Game,   Fish,  and  Oyster  Commissioner, 

Austin. 
Utah:  FishandGameCommissioner, Salt LakeCity 
Vermont:  Fish  and  Game  Commissioner,  Mont- 

pelier. 
Virginia:  Commissioner    of    Game    and    Inland 

Fisheries,  Richmond. 
Washington:  Supervisor  of  Game  and  Game  Fish, 

Box  384,  Seattle. 
West    Virginia:  Game    and    Fish    Commission, 

Charleston;  or   Chief  Game   Protector,   Buck- 

hannon. 
Wisconsin:  State     Conservation     Commissioner, 

Madison. 
Wyoming:  State  Game  and  Fish  Commissioner, 

Cheyenne. 
Alberta:  Chief  Game  Guardian,  Edmonton. 
British  Columbia:  Secretary,  Game  Conservation 

Board,  Vancouver. 
Manitoba:  Chief  Game  Guardian,  Winnipeg. 
New  Brunswick:  Chief  Game  and  Fire  Warden, 

Fredericton. 
Northwest  Territories:  Director,  Northwest  Ter- 
ritories  Branch,    Department   of  the   Interior, 

Ottawa,  Ontario. 
Nova  Scotia:  Commissioner  of  Forests  and  Game, 

Halifax. 
Ontario:  Superintendent  of  Game  and  Fisheries, 

Toronto. 
Prince  Edward  Island:  Deputy  Federal  Migratory 

Bird  Officer,  Charlottetown. 
Quebec:  General  Superintendent  of  Fisheries  and 

Game,  Quebec. 
Saskatchewan:  Chief  Game  Guardian,  Regina. 
Yukon:  Gold  Commissioner,  Dawson. 
Colony  of  Newfoundland:  Secretary,  Game  and 

Inland  Fisheries  Board,  St.  John. 
Mexico:  Director,  Department  of  Agriculture  and 

Development,  City  of  Mi 
Lower  California  (Northern  District):   Agent  of 

the  Secretary  of  Agriculture  and  Development, 

Tia  Juana. 


LAWS  RELATING   TO  FUR  ANIMALS  FOR 
THE  SEASON  1924-25 

By  Frank  G.  Ashbrook,  Biologist,  in  charge  of  Division  of  Fur  Resources,  and 
Frank  L.  Earnshaw,  Assistant,  Interstate  Commerce  in  Game,  Division  of 
Migratory  Bird  Treaty  and  Lacey  Acts,  Bureau  of  Biological  Survey 


INTRODUCTION 

The  fur  resources  of  the  United  States  have  too  long  failed  to  receive  the  atten- 
tion they  deserve.  The  fur  trader  of  the  past  was  interested  chiefly  in  the  quan- 
tity of  pelts  he  could  collect,  and  the  manufacturer  has  cared  little  about  the 
origin  of  his  raw  materials.  Europe  was  so  long  supreme  in  fur  dressing  that 
American  furriers  regarded  the  Old  World  as  the  essential  source  of  their  supplies, 
and  when  the  dressing  of  furs  became  well  established  as  an  industry  in  the 
United  States,  the  fur  trade  began  to  appreciate  the  fact  that  some  of  the  more 
valuable  fur  animals  had  almost  disappeared  from  our  forests  and  streams,  and 
that  the  production  of  a  large  part  of  the  most  important  fine  furs  was  confined 
to  the  Canadian  Provinces.  While  the  muskrat,the  skunk,  and,  in  places,  a  few 
other  species  are  left  in  considerable  numbers,  the  remnants  of  this  once  rich 
heritage  in  this  country  are  fast  dwindling  under  present-day  conditions. 

CAUSES  OF  FUR  DEPLETION 

The  present  shortage  of  furs  is  not  due  entirely  to  trapping  or  trapping  methods. 
Much  of  it  may  be  laid  directly  to  the  inadequacy  of  our  laws,  which  in  turn  is 
lack  of  needed  information  on  the  part  of  farmers,  trappers,  and  members 
of  the  fur  trade,  of  legislative  committees,  and  even  of  conservation  commission.-. 
The  majority  of  the  laws  now  on  the  statute  books  do  little  to  prevent  the  de- 
of  fur  animals  in  certain  sections  of  the  country.     Indiscriminate  felling 
of  old  forests,  drainage  of  marshes,  and  other  operations  also  have  greatly  reduced 
the  extent  of  the  natural  fur-producing  areas.     The  fact  that  many  trappers  have 
rmitted  to  ply  their  trade  out  of  season  and  to  gather  pelts  to  the  point  of 
extermination  of  the  fur  bearers  over  great  areas  is  another  cause  of  our  present 
ge.     Serious  responsibility  rests  also  on  fur  buyers  and  their  agents,  who 
g  at  a  price  all  skins  offered  and  thus  carrying  to  the  markets  unprime 
•  the  trapper  to  make  a  thorough  clean-up  along  his  trap  lines.     Sea- 
sons on  fur  animals  have  been  frequently  established  without  regard  to  the  fact 
that  they  should  be  uniform  for  the  same  climatic  zones  in  order  that  trapping 
<-  done  in  all  sections  only  when  pelts  are  in  prime  condition.     In  fact, 
tin  and  lowland  areas  within  a  single  State  frequently  call  for  different 

\  ision  <»f  tin-  fur  laws  on  the  basis  of  existing  cun- 
and  knowledge  of  the  life  habits  and  requirement s  of  the  various  species 
would  result  in  t  be  nt  mo-l  benefit  to  both  the  trapper  and  his  quarry.     It  would 
not  only  afford  the  trapper  more  Satisfactory  returns  for  his  annual  catch  but  at 
the  sai  pould  conserve  and  foster  an  ever-increasing  supply  of  breeding 

animal  .      1    :r  animals  are  hunted  :md  trapped  primarily  for  the  fur  they  produce, 
and  there  is  only  one  brief  season  when  the  fur  is  in  prime 
condition  for  harvesting. 

UNPRIME  PELTS 

A  frequent  defect  in  the  present  laws  for  fur  protection  is  that  the  open 
is  ho  long  as  to  permit  trapping  before  the  pelts  are  prime  in  fall  and  after  breeding 
is  in  progress  in  spring.     Ih.it  the  seasons  are  not  wisely  determined  is  emphasised 
by  the  fact  that  far  t  f  the  pelts  coming  to  the  raw  -fur  markets  fall  into 

las)  unprofitable  class.     These  pelt    v.       U  of  zeal  eommereia]  value  if 

at  the  proper  season.  A  keener  appreciat  ion  of  condii  ions  shown  by  stud- 
ies of  the  habits,  breeding  seasons,  and  periods  of  prime  fur  for  the  various  .specie* 
on  the  part  of  fur  buyers  and  their  agenti  and  tfa  oed  with  the  framing 
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of  laws  and  regulations  governing  trapping  would  have  the  result  that  a  greatly 
increased  quantity  of  pelts  with  fur  of  a  superior  quality  would  reach  the  markets, 
thus  increasing  the  financial  rewards  to  trappers  for  their  efforts  and  at  the  same 
time  allowing  increased  numbers  of  breeders  to  remain  in  the  covers. 
.  If  the  stock  of  fur  animals  is  to  be  perpetuated  as  one  of  our  natural  resources 
uniform  laws  should  be  enacted  to  stop  traffic  in  unprime  skins,  excepting,  of 
course,  the  skins  of  animals  classed  as  predatory.  To  protect  their  premises 
and  property  from  damage  is  a  right  always  to  be  carefully  reserved  to  farmers  in 
laws  protecting  wild  animals. 

Furs  of  many  kinds  were  commonly  taken  in  all  sections  of  the  country  a  few 
generations  ago,  but  over  great  areas,  with  the  depletion  or  extinction  of  certain 
of  the  more  prized  species,  the  most  valuable  fur  bearers  in  the  United  States, 
from  the  standpoint  of  financial  returns  from  the  annual  catch,  are  now  the 
muskrat  and  the  skunk.  Muskrats  reproduce  rapidly,  and  consequently  are 
more  easily  reestablished  than  most  fur  species.  In  spite  of  this,  however,  two 
and  one-half  months  constitute  a  sufficiently  long  open  season  on  muskrats,  as 
the  most  valuable  skins  are  those  taken  late  in  winter.  Credit  for  present 
legislation  protecting  skunks  is  largely  due  to  farmers,  who  recognize  the  useful- 
ness of  these  animals  in  destroying  noxious  insects.  Taking  into  consideration 
the  prime  condition  of  peltries  and  the  economic  status  of  these  animals,  an 
open  season  of  more  than  three  months'  duration  on  them  is  not  justifiable 
anywhere  in  the  United  States. 

The  greatest  degree  of  cooperation  and  foresight  on  the  part  of  everyone  is 
essential  if  all  species  of  fur  bearers  are  to  be  retained  permanently  and  the  fur 
industry  is  not  to  be  jeopardized.  As  wide  b,  dissemination  as  possible  by  State 
game  officials,  State  departments  of  agriculture,  and  State  universities,  of  in- 
formation concerning  wild-life  conservation  will  help  bring  about  intelligent 
cooperation  and  a  healthy  sentiment  on  the  part  of  all  concerned  in  preserving 
this  important  natural  resource. 

REPORTS  OF  TRAPPERS 

One  of  the  most  important  features  of  present-day  legislation  on  fur  animals 
is  that  of  requiring  trappers  to  make  annual  reports  of  the  number  of  each 
species  taken.  The  trapping  license,  aside  from  its  revenue-producing  possi- 
bilities, affords  the  best  known  means  for  registration  and  identification  of  trap- 
pers, and  its  renewal  from  year  to  year  should  be  conditioned  upon  the  filing  of 
satisfactory  returns  on  the  previous  season's  catch.  The  data  to  be  obtained 
from  these  reports  would  provide  a  sound  foundation  for  a  survey  of  the  annual 
kill  and  its  relation  to  the  breeding  supply,  or  capital  stock,  and  it  is  on  such 
surveys  that  protective  measures  should  be  based.  Given  an  intelligent  esti- 
mate of  the  fur  resources  of  a  State,  it  becomes  comparatively  simple  to  frame 
legislation  designed  to  permit  the  harvesting  of  the  annual  fur  crop  in  its  prime 
and  most  valuable  condition  and  at  the  same  time  to  build  up  and  adequately 
safeguard  the  breeding  stock. 

RESTOCKING  WITH  FUR  ANIMALS 

There  are  many  areas  in  Federal,  State,  and  private  bird  and  game  preserves 
which  could  well  be  stocked  or  restocked  with  valuable  species  of  fur  animals, 
just  as  public  and  private  waters  are  stocked  with  fish.  The  beneficial  results 
which  are  enjoyed  by  the  sportsmen  and  others  who  pursue,  handle,  or  consume 
fish  and  game,  due  to  the  creation  of  Federal  and  State  conservation  bureaus 
and  departments  and  the  establishment  of  fish  hatcheries,  game  preserves,  and 
game  farms,  point  to  the  wisdom  of  adopting  similar  measures  for  increasing 
the  numbers  of  fur-bearing  animals,  especially  when  their  importance  is  consid- 
ered from  the  industrial  and  commercial  standpoints.  Precautions  should  be 
taken  to  see  that  the  proposed  restocking  projects  are  so  safeguarded  as  not  to 
constitute  a  menace  to  crops  or  animal  husbandry,  but  to  utilize  to  the  best  ad- 
vantage waste  areas  and  other  places  unsuited  to  agriculture. 

UNWISE  DRAINAGE 

Greater  attention  has  been  given  in  recent  years  to  the  need  of  preserving  areas 
already  stocked  with  wild  life  as  being  more  productive  and  valuable  in  their 
original  state  than  for  agricultural  purposes  after  drainage.  Legislative  com- 
mittees are  more  and  more  seeing  the  advantage  of  referring  proposed  projects 
for  the  drainage  of  swamp  areas  to  Federal  or  State  authorities  for  recommenda- 
tion before  authorizing  the  operations. 
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An  outstanding  act  of  Congress,  passed  after  a  thorough  consideration  by  wild- 
life conservation  bodies  and  in  accordance  with  their  recommendations,  was  that 
creating  the  Upper  Mississippi  River  Wild  Life  and  Fish  Refuge,  on  June  7,  1924. 
The  act  carries  no  appropriation  for  the  purchase  of  lands,  but  authorizes  an 
appropriation  of  $1,500,000  to  be  made  for  the  acquisition  and  setting  aside  of 
about  300,000  acres  of  swamp  a?id  low  lands  along  the  Mississippi  River  between 
island,  III.,  and  Wabasha,  Minn.  After  these  areas  have  been  acquired 
Government,  the  Secretary  of  Agriculture  will  have  jurisdiction  with 
respect  to  fur-bearing  animals,  birds,  and  game,  and  the  Secretary  of  Commerce 
will  have  jurisdiction  over  the  fishes  and  other  aquatic  animal  life. 

FUR  FARMING 

As  an  attempt  to  supplement  the  fur  supply  and  keep  a  steady  flow  of  pelts 
coming  to  the  fur  trade,  experiments  in  fur  farming  are  deserving  of  encourage- 
Available   statistics   indicate   that   there   are   approximately    1,200  fur 
farmers,  or  ranchers,  engaged  in  the  production  of  one  or  more  species  of  fur- 
bearing  animals  in  the  united  States  and  Alaska,  and  that  on  the  majority  of 
the  farms  blue  and  silver  foxes  are  being  raised.     The  total  investment  in  the 
estimated  to  be  between  $12,000,000  and  $15,000,000.     The  Bio- 
ey  maintains  an  experimental  fur  farm  near  Saratoga  Springs,  N.  Y.t 
and  by  investigations  of  diseases  and  parasites  of  fur  animals  and  of  management 
under  controlled  conditions  seeks  to  give  aid  in  some  of  the  fundamentals  of 
fur  farming. 

INTERSTATE  SHIPMENTS  OF  PELTS 

The  United  States  Department  of  Agriculture,  through  the  Biological  Survey, 
is  in  position  to  aid  State  authorities  in  the  prosecution  of  many  violators  of 
State  conservation  laws  through  the  provisions  of  the  Federal  Lacey  Act,  which 
ite  shipments  of  wild  animals.  This  legislation,  enacted  May  25, 
1900,  and  amended  and  incorporated  in  the  Criminal  Code  of  the  United  States 
on  March  4,  1909,  prohibits  delivery  to  any  common  carrier  for  transportation 
from  one  State  to  another  of  the  dead  bodies  or  parts  thereof  of  wild  animals, 
where  such  animals  have  been  killed  or  shipped  in  violation  of  the  laws  of  the 
in  which  killed  or  from  which  shipped.  It  stands  continually  on  guard 
as  a  supplement  to  State  legislation  for  the  protection  of  wild  animals,  and 
Hum  lUl  careful  study  by  all  concerned  in  revising  and  framing  State  laws  re- 
lating to  fur  animals,  if  the  States  are  fully  to  avail  themselves  of  its  provisions. 
While  this  law  carries  no  police  power,  and  while  the  Federal  wardens  employed 
in  its  enforcement  are  not  empowered  to  seize  illegal  shipments  of  furs  or  game 
animals,  the  department  and  the  Federal  wardens  under  its  jurisdiction  maintain 
eration  with  the  various  States,  and  many  thousands  of  dollars  in 
penalties  annually  accrue  to  the  States  through  the  activities  of  Federal  agencies 
operating  under  this  law. 

A  violation  of  the  Lacey  Act  is  predicated  upon  a  violation  of  the  State  law, 
but  owing  to  the  present  stnius  of  State  laws  it  is  seldom  possible  to  institute 
.!  prosecutions  for  illegal  shipments  of  furs.     The  actual  evidence  of  the 
illegal  killing  of  fur  animals  is  mo>t   difficult  for  the  department  to  obtain  as 
the  documentary   evidence  of  shipments.     For   instance,  fre- 
quent; for  an  indefinite  term  or  for  a  period  of  years, 
I  make  n<>  provision  concerning  tin;  possession,  sale,  and  shipment  from 
'  such  animals  during  the  continuance  of  the  close  season. 

•    I      ey  Act  it  has  been  found  that. 

ihle  raw  fur  houses  are  eager  to  cooperate  to  the  fullest  extent  in  the 

of  traffic  in  umprime  and  contraband  skins.      The  most  outstanding 

need  in  >n  with  traffic  in  beaver  skins  is  a  system  of  branding,  perforating, 

itlv  marking  those  legally  taken  so  that  they  may  be  satisfactorily 

Bed   and   traced   to   the  point,  of  origin.      With   some  such   fairly   uniform 

producing  States,  reputable  raw-fur  dealers  would 

to  handle  contraband  skin-. 

SVStem  Oi  d  shipping  permits  in  connection  with   the 

on  ft i r-s  in  the  various  Provinces  of  Canada,  appears  to  work 

of  illegal  traffic  in  the  skins  <»f  fur-bearing  animals. 

I  poll  1  'I  of  the  roj  alty  a  duplicate  form  of  tag  is  attached  to  the  skin; 

half  of  it  i-,  surrendered  I  .rt  permit,  while  the  stub  remains  attached 

to  the  skin  as  e\  has  been  paid. 
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REVIEW  OF  LEGISLATION  OF  1924 

Two  Federal  laws  were  passed  during  the  year  which  will  be  of  consequence 
in  the  conservation  of  fur  animals.  One,  already  referred  to,  is  the  upper  Mis- 
sissippi River  wild  life  and  fish  refuge  bill,  passed  June  7,  1924;  the  other, 
passed  the  same  day,  by  transferring  jurisdiction  of  Alaska  game  to  the  Secre- 
tary of  Agriculture*  consolidates  under  the  Biological  Survey  in  one  warden 
service,  matters  affecting  both  game  and  land  fur  animals  in  the  Territory, 
thereby  promoting  the  conservation  of  both  in  a  more  efficient  single  adminis- 
tration. 

States  holding  legislative  sessions  since  the  last  bulletin  on  the  fur  laws  was 
issued  were  Alabama,  Georgia,1  Iowa,  Kentucky,  Louisiana,  Maryland,  Massa- 
chusetts, Mississippi,  New  Jersey,  New  York,  Rhode  Island,  South  Carolina, 
and  Virginia,  and  only  fur  laws  of  minor  importance  were  enacted. 

In  Canada,  changes  were  more  general,  but  consisted  primarily  of  slightly 
shortened  or  lengthened  seasons  on  certain  species,  or  increased  or  decreased  fees 
for  licenses  to  fur  dealers  or  their  agents. 

The  Department  of  Agriculture,  by  regulations,  closed  the  season  in  Alaska 
to  the  trapping  of  martens,  and  continued  the  close  season  on  beavers,  while  the 
commissioner  of  Yukon  Territory,  under  authority  granted  him  to  adopt  sea- 
sons on  fur  animals  uniform  with  those  in  other  Provinces  and  Territories  con- 
tiguous to  Yukon  has,  by  regulation,  closed  the  season  for  two  years  on  martens 
in  the  Territory. 

In  order  to  safeguard  hunting  and  trapping  areas  for  native  Indians,  Eskimos, 
and  half-breeds  in  the  Northwest  Territories,  there  have  been  set  aside  exclu- 
sively for  them  six  areas,  as  follows:  Victoria  Island,  74,400  square  miles;  Banks 
Island,  26,400  square  miles;  Peel  River  Preserve,  3,300  square  miles;  Yellow- 
knife  Preserve,  70,000  square  miles;  Slave  River  Preserve,  2,200  square  miles; 
and  Backs  River  Preserve,  65,500  square  miles. 

SUMMARY  OF  LAWS 

In  some  States  legislation  for  the  protection  of  fur  animals  has  not  progressed 
to  the  stage  of  stringent  regulation,  and  this  condition,  together  with  the  fact 
that  such  legislation  is  in  the  formative  period,  makes  it  often  exceedingly  diffi- 
cult to  determine  what  restrictions  apply  to  transporting  and  marketing  furs. 

In  stating  the  open  seasons,  the  plan  has  been  followed,  as  in  the  bulletin 
on  the  game  laws,2  to  include  the  first  and  last  days  thereof.  Statements  regard- 
ing trapping  on  lands  of  another  do  not  take  into  consideration  the  general 
trespass  laws  of  the  State.  The  bounty  laws  included  relate  to  all  animals  and 
birds  on  which  bounty  is  paid. 

Federal  Laws 

Two  Federal  laws  have  a  bearing  on  the  fur  industry  of  the  United  States — the 
Lacey  Act,  governing  interstate  commerce  in  wild  animals,  and  the  tariff  act  of 
September  21,  1922. 

That  part  of  the  Lacey  Act  codified  as  section  242  of  the  Criminal  Code  (35 
Stat.  1137)  makes  it  unlawful  to  ship  or  transport  "from  any  State,  Territory, 
or  District  of  the  United  States  to  any  other  State,  Territory,  or  District  thereof" 
the  bodies  or  parts  of  bodies  of  any  wild  animals  killed  or  shipped  in  violation 
of  the  law  of  the  State,  Territory,  or  District  in  which  killed  or  from  which 
shipped. 

The  tariff  act  of  September  21,  1922,  places  a  duty  of  15  per  cent  ad  valorem 
on  all  live  wild  animals  shipped  into  the  United  States.  This  includes  silver 
and  black  foxes,  the  skins  of  which,  dressed  or  undressed,  and  manufactures 
thereof,  are  dutiable  at  50  per  cent  ad  valorem.  Other  furs  dressed  on  the  skin, 
not  advanced  further  than  dyeing,  are  dutiable  at  25  per  cent  ad  valorem.  Raw 
furs  and  skins  (except  silver  and  black  fox  skins)  are  admitted  free. 

The  regulations  of  the  Department  of  Agriculture  for  the  inspection,  quaran- 
tine, and  entry  of  foxes  have  been  rescinded.  Foxes  may  now  be  brought  in  at 
any  port  on  presentation  of  the  regular  importation  permits  and  payment  of  the 
duty  imposed  by  the  tariff  act. 

•  The  legislature  of  Georgia  did  not  convene  until  late  in  June,  and  at  the  time  of  going  to  press  no  in- 
formation was  available  concerning  action  taken  on  fur  animals. 

»  Laws  relating  to  game  animals,  including  deer  and  other  big  game,  rabbits,  and  squirrels,  will  be  found 
in  Farmers'  Bulletin  No.  1444,  "Game  Laws  for  the  Season  1924-25." 
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Laws  of  States 


ALABAMA 

Open  seasons: '  Dates  inclusive 

-.   otter,   bear,   raccoon, 
opossum,      mink,      miiskrat 

(trapping) Nov.  1-Mar.  U 

Prohibited  methods:  Unlawful  to  set  traps  in  such 

manner  as  to  endanger  domestic  stock. 
Licenses:  Fw,  $15  for  first  trap  and  $2.50  for  each 
additional  trap;  issued  by  probate  judges.    Land- 
owners or  landlords,  tenants,  and  members  of 
families  may  trap  on  own  land  during  open  sea- 
son   without    license.     Written    permission    re- 
quired to  trap  on  land  of  another. 
Possession  and  sale:  Possession  of  the  young  of 
protected  fur  animals  prohibited  during  close 
season.    No  restrictions  on  skins  legally  taken. 
Shipment    and   export:  No  restrictions   on   skins 

Uy  taken. 
Propagation:  No  legislation. 
Bounties:  None  paid. 

«  Alabama;  Owner  may  protect  premises  in  any 
manner  at  any  time  from  depredations  of  fur 
animals. 

1  Fur  animals  may  be  hunted  with  dog  or  gun: 
Sept.  l-Mar.  1. 

ALASKA » 

Open  seasons:  *  Dates  inclusive 

District  1 :  *  « 

Muskrat -...  Dec.  16-Apr.  30. 

Land    otter,    mink,    weasel 

(ermine) Dec.  16-Mar.31.« 

Red,  cross,  and  silver  foxes, 

lynx Nov.  16-Feb.  15.« 

Blue  fox  (on  Aleutian  Islands 

Reservation  only) Nov.  lo-Feb.  15. 

Black,  cinnamon,  and  glacier 

Sept.  1  -June  30. 

Wolf,  wuherene. Unprotected. 

DUtri 

I ,    mink,    weasel 

Nov.  16-Mar.  31. 
Musk  rat  (see  exception).  ...  May  l-June  10. 
South    latitude 
of  longitude 
141°,     including      .. 

-v  Inlet..  Dec.  16-Apr.  30. 
Foie  .  north  lati- 

'.2°  and  on  Bering  Sea 
aage     south     of    lati- 
tude  62°    to    Bristol    Bay 
only— elsewhere  in  district, 

<n  season),  lynx Dec.  1-Mar.  31. 

bears Sept.  l-June  30. 

Wolf,  wolverene Unprotected. 

1 1  3:  • 
Mink,    land    otter,    weasel 

nej,  foi.lynx Nov.  1©-Mar.31. 

U  M:iy  l    I 

-  .  cinnamon,  and  gl 
bears,  wolf,  wolverene.  ...  Unprote 
Throughout  Ttrritory: 
Beaver,  marten,  sea  <  .  <*  open  season. 

Prohibited  methods:   Unlawful  11  land 

fur  animals  with  poison  .i  poison  may 

be  used  under  official  sup*  i 

■•es,  and  wolverenes)  or  by  use  of  trap  or  de- 
vice known  as  the  "  klips,"  steel  bear  trap,  or  an  v 
trap  with  Jaws  having  a  spread 
take  protected  fur  animal 
dog,  or  foxes,  minks,  martens,  land  otters,  weasels, 
-rats,  or  beavers  vs  ;  ijKht. 

•  ful  to  destroy  beaver  houses  or  runways. 
Licenses:  Stationary    fui 
agent  for  stationary  fur  buyer,  $10; 
'  r,  $100;  issued  by  commission, 
must  also  pay  license  tax  on  each  in  I 
SeaotUr,l       ...    '  ,,v    ,..„„:       -      ,  blue 

cross  fox,  60  cents;   black  bear,  be  . 

land 

muskrat,   weasel,  2   cent*;  pelt  not  specifically 

mentioned,   10  cents.    No  license 


trapping,  but  trapper  sending  or  removing  furs 
from  Territory  must  pay  license  tax  on  such  skins 
and  must  keep  record  of  all  pelts  taken  and  make 
annual  report  to  commissioner  on  or  before  August 
1,  showing  to  whom  and  when  sold  or  disposed  of; 
and  must  pay  tax  on  all  pelts  not  sold  to  licensed 
fur  trader  in  Territory. 

Possession  and  sale:  No  restrictions  on  prime 
skins  legally  taken,  except  that  it  is  unlawful  to 
sell  the  heads  or  hides  of  moose,  deer,  caribou. 
sheep,  goats,  and  brown  bears.  Blue-fox  skins 
must  be  tagged  or  branded  beforo  being  sold. 

Shipment  and  export:  No  restrictions  on  prime 
skins  legally  taken,  if  license  taxes  are  paid  before 
transportation.  Blue-fox  skins  (other  than  those 
raised  on  farms  having  a  registered  brand  and 
branded  with  such  brand),  whether  acquired  in 
Territory  or  imported,  must  be  tagged  (fee,  $1.50) 
by  commissioner.  Shipments  of  furs  consigned 
to  points  outside  of  Alaska  must  be  reported  to  the 
Bureau  of  Biological  Survey,  Department  of  Ag- 
riculture, Washington,  D.  C.9 

Propagation:  No  restrictions  except  that  on  the 
Aleutian  Islands  Reservation  and  certain  other 
islands,  permits  to  use  the  islands  for  fur  farming 
and  to  trap  animals  for  breeding  purposes  must 
be  obtained  from  the  Department  of  Agriculture. 
Fur  farmer  must  obtain  Territorial  license,  fee 
$10,  and  pay  Territorial  license  tax  on  each  pelt 
sold.  Issued  by  commissioner.  Blue-fox  farmer 
must  register  brand,  fee  $10. 

Bounties:  Wolf,  $15;  eagle,  $1. 

I  iriska:  Regulations  relating  to  land  fur  animals 
may  be  obtained  upon  application  to  the  Secretary 
of  Agriculture,  Washington,  D.  C,  or  to  the  chief 
Alaska  game  warden,  Juneau,  Alaska.  For  special 
information  regarding  sea  otters  and  fur-seal  fish- 
eries and  the  Afognak  Reservation,  which  are  sub- 
ject to  special  legislative  and  administrative  con- 
trol, application  should  bo  made  to  the  Commis- 
sioner of  Fisheries,  Washington,  1).  (". 

4  Unlawful  to  kill  land  fur  animals  when  the  fur 
is  unprime;  the  killing  of  all  land  fur  animals  on 
Kruzof  and  Partofshikof  Islands  and  of  all  fur  ani- 
mals (except  wolves)  in  drainage  of  Taku  River 
from  Taku  Point  to  oast  end  of  face  of  Taku  Glacier 
is  prohibited. 

5  District  1  includes  the  Aleutian  Islands,  Alaska 
Peninsula,  and  neighboring  islands,  and  South- 
eastern Alaska,  mainland  and  islands,  from  Yakutat 
Bay  to  Dixon  Entrance. 

•  Red,  cross,  and  silver  foxes,  land  otter,  weasel 
(ermine),    on    Kodiak-Afognak    Islands    Group— 
Dark  island  on  the  north,  Marmot  Island  on  tho 
east,  and  Tugidak  and  Trinity  Islands  on  the 
and  south    November  10-February  15. 

:  District   2  includes  the   mainland  and  islands 
from  Yakutat  May,  (iulf  of  Alaska,  lliamna  Lake. 
and  Bristol  May,  northward  to  the  headwai 
the  streams  flowing  into  the  Arctic  Ocean  north  of 
the  Sixty-eighth  parallel  of  north  latitude. 

'net  :{  Includes  t ho  region  drained  by  the 
streams  entering  the  Antic  Ocean  north  of  the 
sixty-eighth  parallel  of  north  latitude. 

'  Blanks  for  reporting  shipments  by  mail  may  be 
obtained  from  poetin 

ARIZONA 
Open  seasons: 
Beaver No  open  season.'* 

All  other  fur  and  predatory  ani- 
mals   Unprotected.11 

Prohibited  method*:  No  restril 
Licenses:  Fee,  1X60;  lamed  by  warden,  designated 
deputies,    and    clerks    of    boards    ol    stipei  . 
License  not  required  for  trapping  Ofl  own 
nor  by  persons  under  is  years  of  age.    Unlawful 
■  ■'  licensed  trappers 
On  public  domain  or  on  lands  whoro  they  have 
don  to  trap. 
Pease  as  ion  and  sale:  No  restrictions. 
Shipment  and  export:  No  restriction  . 

laneous:  Unlawful  to  use  fish  or  the  flesh 
of  any  game  bird  or  animal  for  trap  bait. 
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ARIZONA— Continued 


Propagation:  Under  permit  from  State  game 
warden,  fur-bearing  and  predatory  animals  may 
be  kept  for  propagation,  exhibition,  or  sale. 

Bounties:  Payment  of  bounties  is  optional  with 
county  board  of  supervisors. 


10  Arizona:  Expires  Apr.  15,  1925. 

11  Mountain  lion,  wolf,  fox,  coyote,  lynx,  wildcat, 
skunk,  or  other  obnoxious  animals  may  be  taken 
on  State  game  preserves  only  under  regulations  of 
the  State  game  warden.  Owner  may  protect  his 
premises  from  the  depredations  of  predatory  and 
fur  animals  at  any  time. 

ARKANSAS 
Open  seasons:  »  Dates  inclusive 
Bear,  beaver,  otter  (see  excep- 
tions)  Dec.  1,  1928. 

Exceptions:  Bear  (15  days), 
Nov.  15-19,  Dec.  26-30,  and 
Jan.  10-14,  inclusive,  and 
beaver  and  otter,  Nov.  15- 
Jan.  31,  in  Chicot,  Desha, 
and  Phillips  Counties.13 
Other  fur  animals  (see  excep- 
tions)  Dec.  1-Jan.  31. 

Exceptions:  In  Faulkner  and 
White  Counties  (except 
opossum,  Oct.  1-Feb.  1).  Nov.  1-Mar.  1. 
In     Chicot,     Desha,    and 

Phillips  Counties  w Nov.  15-Jan.  31. 

In  Clay  County Oct.  1-Mar.  1. 

Prohibited  methods:  No  restrictions. 
Bag  limits:  One  bear  a  season. 
Licenses:  Trapping  license,  $20  (only  required  for 
use  of  12  or  more  traps).  Hunting  license  re- 
quired to  kill  bears:  Resident,  $1.10;  nonresident, 
$15;  dog,  used  in  hunting  bears,  $1.50;  issued  by 
State  game  and  fish  commission  and  circuit 
clerks. 

County  licenses  for  bear:  Chicot  County:  Non- 
resident of  State,  $50;  resident  of  State,  $5.25; 
Desha  County:  Nonresident  of  State,  $50;  resi- 
dent of  State,  $2.50;  Phillips  County:  Nonresi- 
dent of  State,  $50;  resident  of  State,  $2.50.  Issued 
by  circuit  clerks.  Licenses  not  required  of  resi- 
dents under  16. 
Possession  and  sale:  Sale  or  possession  of  pelt 
taken  in  State  prohibited  except  between  De- 
cember 1  and  February  5.  Sale  or  exchange  of 
bears  prohibited. 
Shipment  and  export:  No  restrictions  except  on 
bears,  the  export*  of  which  is  prohibited  except 
by  nonresident  licensee  under  affidavit  that  the 
bear  was  legally  taken  and  is  not  for  sale. 
Propagation:  The  fish  and  game  commission  is 
authorized  to  issue  permits  to  breeders  of  game 
and  fur  animals  under  such  regulations  as  it  may 
prescribe. 
Bounties:  County  courts  may  offer  bounty  on 
wolf,  wildcat,  or  panther,  and  fix  the  amount  of 
such  bounty. 

12  Arkansas:  Fur  animals  found  destroying  crops 
or  poultry  may  be  killed  at  any  time. 

13  In  Chicot,  Desha,  and  Phillips  Counties  fur 
animals  may  only  be  taken  on  own  or  leased  land  or 
land  adjacent  to  cultivated  crops. 

CALIFORNIA 

Open  seasons:  "  Dates  inclusive 

Black  or  brown  bear,  ring-tail 

cat,  coon,  pine  marten,  fisher, 

wolverene,     mink,     skunk, 

river  otter,  fox.. Oct.  15-Feb.  28. 

Seal  and  sea  lion  (in  Game  Dis- 
trict 19,  no  open  season) Unproteot  ed. 

Beaver,  otter. No  open  season. 

Prohibited  methods:  Unlawful  to  use  poisons  or 
gun  larger  than  No.  10  gauge  in  taking  fur  ani- 
mals, or  to  dig,  or  smoke  out  skunks  from  dens. 
Licenses:  >< Citizen,  $1;  alien,  $2;  issued  by  fish 
and  game  commission.    License  issued  free  to 

rans  of  Civil  War.     Duplicate  I 
only  on  affidavit  of  applicant  that  original  has 
been  lost  or  destroyed.    License  not  required  of 


person  under  18  years  of  age.  Licensed  trappers 
required  to  report  catch  before  July  l.  Licensee 
must  exhibit  license  and  furs  to  wardens  oi 
officers  upon  demand.  Unlawful  to  disturb  or 
remove  traps  of  licensed  trapper  who  is  trapping 
on  the  public  domain  or  on  lands  where  he  has 
permission  to  trap. 

Possession  and  sale:  No  restrictions. 

Shipment  and  export:  No  restrictions. 

Propagation:  Fur  animals  may  be  raised  in  cap- 
tivity under  regulations  of  the  commissioners. 

Bounties:  Mountain  lion,  female,  $30;  male,  $20; 
paid  by  fish  and  game  commission.  Boards  of 
supervisors  of  counties  may  fix  the  rate  and  pay 
bounty  on  coyote,  wildcat,  fox,  lynx,  bear,  or 
mountain  lion.  Many  counties  now  pay  a 
bounty  on  some  of  these  animals,  especially  on 
coyotes.'* 

1*  California:  Written  permission  from  board  of 
fish  and  game  commissioners  required  to  trap  or 
hunt  predatory  animals  on  State  game  refuges. 

15  For  information  in  regard  to  bounties  in  any 
county,  applications  should  be  made  to  the  county 
clerk. 

COLORADO 

Open  seasons: 

Beaver No  open  season.1* 

All  other  fur  animals Unprotected.16 

Prohibited  methods:  No  restrictions. 

Licenses:  Hunting  license  required  to  trap:  Resi- 
dent: General,  $5;  limited,  $2  (for  coyote,  moun- 
tain lion,  wolf,  bobcat,  lynx);  nonresident,  $25; 
issued  by  commissioner,  county  clerks,  and 
other  agents.  Unnaturalized  resident  not  per- 
mitted to  hunt,  capture,  or  kill  any  wild  bird  or 
animal. 

Possession  and  sale:  No  restrictions. 

Shipment  and  export:  No  restrictions. 

Miscellaneous:  Use  of  game  or  fish  for  trap  bait 
prohibited. 

Propagation:  No  restrictions,  except  as  to  beaver 
and  game  animals. 

Bounties:  None  paid  by  State  since  1895.  On 
petition  of  50  freeholders,  county  commissioners 
may  levy  a  tax  to  pay  bounties  on  coyote,  wolf, 
and  mountain  lion. 


15  Colorado:  The  owner  of  property  being  damaged 
by  beaver  may  be  permitted  to  kill  them  under  such 
regulations  as  may  be  provided  concerning  disposi- 
tion of  the  skins  by  the  State  game  and  fish  com- 
missioner. 

is  A  permit  from  the  State  game  and  fish  commis- 
sioner is  necessary  to  take  mountain  lion,  wolf, 
coyote,  fox,  lynx,  wildcat,  mink,  marten,  or  wolver- 
ene on  Colorado  State  Game  Refuge. 

CONNECTICUT 

Open  seasons:  17  Dates  inclusive 

Muskrat Nov.  1-Mar.  31. 

Raccoon . Oct.  8-Jan.  31." 

Fox,  weasel Unprotected. 

Skunk,  otter,  mink,  and  other 
fur  animals Nov.  1-Mar.  15. 

Prohibited  methods:  Unlawful  to  trap  with 
scented  baits  or  to  take  animals  with  a  snare  or 
similar  device,  to  use  steel  traps  having  more 
than  a  6-inch  spread  of  jaws,  or  any  steel  trap 
having  teeth  except  for  otter.  Unlawful  to  dis- 
turb muskrat  house  or  den  or  to  hunt  muskrats 
from  sunset  to  sunrise.  Traps  must  be  visited 
at  least  once  in  48  hours,  and,  on  lands  of  an- 
other, must  not  be  set  in  path,  wood  road,  or 
specially  prepared  furrow.  Owner  or  person 
using  traps  must  have  his  name  legibly  stamped 
thereon. 

Licenses:  Hunting  license  required  to  trap:  Resi- 
dent, $1.25;  nonresident,  $10.25;  issued  by  city  or 
borough  clerk.  Person  under  16  years  of  age 
denied  a  hunting  license,  but  may  obtain  one 
for  taking  fur  animals  only.  License  not  required 
of  resident  hunting  or  trapping  on  own  tend 
dating  open  season.  Permission  of  owner  re- 
quired to  trap  on  lands  of  another.  Licensee 
required  to  report  number  of  animals  trapped 
season. 
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CONNECTICUT— Continued 

Possession    and    sale:  No    restriction*    on    skins 

My  taken. 
Shipment    and   export:  No  restrictions   on   skins 

By  taken. 
Propagation:  No  restrictions  on  possession  or  s:\le 
of  fur  animals  kept   in  captivity  under  license 
(fee.  $2), 
Bounties:  None  paid. 

vccticut:  Fox,  skunk,  raccoon,  wildcat, 
mink, or  weasel  may  be  hunted  or  trapped  on  State 
S  only  by  superintendent  of  fisheries 
and  game  or  persons  designated  by  him.  Fur  ani- 
mals may  be  killed  at  any  time  for  protection  of 
property. 
>«  Unlawful  to  trap  raccoon  prior  to  October  31. 

DELAWARE 

Open  seasons:  »  Dates  inclusive 

Skunk,  mink,  otter,  muskrat..  Dec.  1-Mar.  10.20 

Oct.  1-Apr.  30. 

i Oct.  15-Jan.  15. 

Prohibited  methods:  Unlawful     to     use     pitfall, 
Ifall,  scaffold,  cage,  snare,  trap,  net.  pen, 
1  hook,  or  baited  field  or  any  other  similar 
•■.   or  any  drug,  poison,  chemical,  or  ex- 
.  e  for  taking  animals  protected  by  State 
.  except  muskrat,  skunk,  mink,  and  otter, 
unlawfully  set  are  subject 
to  confiscation.     Unlawful  to  destroy  the  nest, 
den,  or  lair  of  any  animal  protected  by  law. 
«.  ful  to  hunt,  kill,  take,  or  destroy  any  pro- 
tect ed  ccept   muskrat.  skunk,   mink, 
and  otter,  v.  bile  the  ground  is  covered  with  snow. 
wful  to  shoot  at  or  destroy  any  fox  while  it 
j  a  dog.    Muskrats  may  not  be 
taker.  time  any  flood  or  freshet  may 
cans*-                    ..e  their  usual  places  of  shelter 
and  prot'Uion,  nor  may  they  be  shot  at  night, 
Mi  a  dog,  or  taken   by  the  method 
commonly  known  as  "nailing." 
Licenses:  Hunting  license  required:  Nonresident, 
$10.50:  resident,  $1.10  (not  required  in  county  of 
residence  nor  on  own  land;;  issued  by  commis- 
■ 'Mission  of  owner  required  to  take  or 
kill  muskrats  on  land  or  marsh  of  another. 
Possession  and  sale:  I'nhwful  to  sell  fox  or  fox 

tther  restrictions. 
Shipment  and  export:   I'nlawful  to  export  fox  or 

■  her  restrictions. 

Propagation:  No  i  permit 

is  obtained  from  the  Cto  rden  (fee,  $1). 

A  lit  r  of  wilil  fur  or  game  animals 

for  propagating  purposes  may  be  taken  under 

Bounties:  None  paid. 

at  any  time 
when  destroying  their  i>oultrv,  and  other  fur  ani- 
mate may  be  killed  at  any  time  when  destroying 

»ln  New  Castle  <  :n banked  meadows, 

muskrats   may    be   taken    from    December    1  to 
i  20. 

DtmCT  OP  COLUMBIA 

No  legislation  relating  to  fur  an 


FLO  KID  A 

Ope*  eeaeeaet 
Beaver,  otter... 

tnimals 

fill. 

vice,  or  drugs.  Doi* 

Re  for  injuring  ores 
y  law. 

Licenses:  Resident.  $1;  nonresident  or  alien,  $28; 
.    issued  by  county  judge.    Permission  of  owner 
required  to  trap  on  inclosed  land  of  anotti 

— 24t— Hull.   L445 — -2 


Nov.  1   i 
I'nprou 


H  wniniai>  proitM 


Possession  and  sale:  No  restrictions. 
Shipment  and  export:  No  restrictions. 
Propagation:  No  legislation. 
Bounties:  None  paid. 

GEORGIA 

(Laws  of  H»24  not  received) 


Open  seasons:  Dates  inclusive 

Heaver,  mink,  otter,  bear,-1 
skunk,     muskrat,"  raccoon, 

wildcat,2' civet  cat. Nov.  20-Mar.  1. 

Opossum.. Oct.  1-Feb.  t. 

Fox  (red,  gray)  (see exception).  Sept.  1-Feb.  1. 
Exception:  Fox  in  Greene 
County  (with  dogs  only).  Sept.  2-Jan.  31. 

Licenses:  Hunting  license  required  to  trap:  Rasi- 
dent,  State  license,  $3;  county  license,  $1;  non- 
resident State  license,  $15;  issued  by  commis- 
sioner or  county  warden.  License  not  required 
to  trap  in  militia  district  or  on  own  or  leased 
land  during  open  season.  Permission  of  owner 
required  to  trap  on  lands  of  another. 

Possession  and  sale:  Prohibited  during  close 
season. 

Shipment  and  export:  No  restrictions. 

Propagation:  No  restrictions  on  propagation  of 
unprotected  fur  animals. 

Bounties:  None  paid. 

'i  Georgia:  Bear  and  wildcat  may  be  hunted  at 
any  time  for  sport  by  holders  of  State  hunting 
licenses,  except  that  a  license  is  not  required  in  own 
militia  district. 

m  Fur  animals  destroying  property  may  be  killed 
at  any  time,  and  muskrats  damaging  cultivated  or 
pasture  lands  or  dams  may  be  killed  under  permit 
from  department  of  game  and  fish. 

HAWAII 

Hawaii  has  no  wild  animals  valuable  for  fur. 
There  are  no  restrictions  on  the  propagation  of  fur 
animals  except  that  mongooses  and  rabbits  may 
not  be  kept  or  bred.  Pet  rabbits  may  be  raised  if 
kept  in  confinement. 

IDAHO  » 

Open  seasons:  *4  Dates  inclusive 

Beaver,  marten,  fisher,  fox No  open  se 

Otter,  mink,  raccoon  in  Bene- 
wah, Bonner,  Boundai  > , 
Kootenai.  Latah,  Lewis,  Nez 
Perce. and 8hoshone Oooaties.  Dec.  L-Mar.  l. 

in  rest  of  State No  open  season. 

Muskrat  In  Benewah,  Bonner, 
Boundary,  Kootenai,  Latah, 
Is,  Nez  Perce,  and  Sho- 
shone Counties Dec.  1-Miir.  1. 

In  Mu  1  La !:e,  (loose  Lake, 

and  Gray's  Lake Mar.  10-M   ..  n 

In  ret  of  State  (except  In 

irrigated  districts) No  open  B 

Other  fur  and  predatory  ani- 
mals        Unprotected." 

Prohibited  methods:  Unlawful  to  destroj    I 

dams,  or  other  structures  ere.  ted  by  fur  animals 
Licenses:  Resident,    $5;    nonresident,    $25;    alien, 
$50;   issued   by   warden,  deputy,  or  authorized 
agent  .    trapper    must,    make    verified 

report  at  end  of  season  of  number  and  kind  of 
fur  caught,  where  sold,  and  the  price  received 

Unlawful  to  destroy,  disturb,  or  remove  traps  of 

1'IHT. 

Possession   and  sale:"  Skins  of  animals   I 
D,  within  or  without  State,  may  be  po 

M  at  an]  time.    Unlawful  to 

animals,  or  the  hides  thereof,  on  which  there  Is 
.<on  in  the  State,  without  permit  from 
ten. 

Shipment  and  export:   No  restrictions. 
Miscellaneous:    I   ulawful  t»  n  ••  II-  'i  .»f   in  , 

for    trap  iwful    to    destroy 
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houses,  dams,  or  other  structures  erected  by  fur 
animals,  except  under  permit  of  State  warden. 

Propagation:  Permit  from  State  warden  required 
Permittee  must  make  verified  yearly  report 
showing  number  of  animals  kept  in  captivity, 
number  sold,  and  number  on  hand. 

Bounties:  None  paid. 

»»  Idaho:  State  fish  and  game  warden  may  close 
season  in  any  locality  on  any  species  of  fur-bearing 
animal  threatened  with  extinction.  Under  permit 
of  State  warden,  person  may  protect  own  premises 
from  depredations  of  fur  animals,  except  that  bears 
doing  damage  may  be  destroyed  without  a  permit. 

u  All  trapping  is  prohibited  on  State  game  pre- 
serves, except  that  certain  predatory  animals  may 
be  killed  thereon  by  deputy  game  wardens  and 
persons  authorized  by  State  game  warden. 

*  State  game  warden  may  grant  permits  to  take 
beavers  when  doing  damage  to  irrigation  canals, 
crops,  etc  ,  or  authorize  deputy  warden  or  State 
trapiier  to  take  such  animals.  Pelts  of  animals 
taken  must  be  turned  over  to  warden  for  sale,  half 
the  proceeds  going  to  the  permittee  or  person  whose 

Eroperty  is  being  damaged.  Possession  of  beaver 
ides  otherwise  prohibited. 

ILLINOIS 

Open  seasons:  26  Dates  inclusive 

Otter,  raccoon,  mink,  skunk, 
opossum,  fox  in  northern 
zone - Nov.   1-Feb.  15. 

In  central  zone Nov.  15-Feb.  1. 

In  southern  zone ..  Nov.  15-Jan.  15. 

Muskr at  in  northern  zone Nov.   l-Mar.31. 

In  central  zone _.  Nov.  15-Mar.l5. 

In  southern  zone. Nov.  15-Mar.l. 

Other  fur  animals Unprotected. 

Prohibited  methods:  Houses,  dens,  and  den  trees 
of  fur  animals  protected,  except  otter  and  musk- 
rat  dens  which  obstruct  public  or  private  ditches 
or  watercourses.  Unlawful  to  use  spear  or  simi- 
lar device  for  hunting  or  taking  fur-bearing 
animals  or  explosives,  chemicals,  or  mechanical 
devices  or  smokers  of  any  kind  to  drive  them  out 
of  their  burrows,  dens,  or  houses.  Use  of  auto- 
mobile or  vehicle  propelled  by  mechanical  power, 
or  the  lights  thereof,  or  ferret  in  hunting  or  taking 
fur-bearing  animal  prohibited 
Licenses:  Resident  citizen,  $1;  nonresident  citi- 
zen, $10.50;  issued  by  county,  city,  or  village 
clerk.  License  not  required  of  landowners  and 
tenants  and  members  of  families  to  trap  during 
open  season  on  the  lands  on  which  they  reside. 
License  not  issued  to  person  under  16  years  of 
age  without  written  consent  of  parent  or  guar- 
dian, nor  to  alien.  Licensee,  on  or  before  April 
15,  must  report  all  hides  of  fur  animals  taken, 
sold,  shipped,  or  dealt  in,  together  with  names 
and  addresses  of  persons  to  whom  sold  or  shipped. 
Permission  from  owner,  agent,  or  occupant  re- 
quired to  trap  on  land  of  another. 
Possession  and  sale:  Possession  of  green  hides  of 
muskrats  permitted  only  from  November  1  to 
April  10,  and  of  other  protected  fur  animals  from 
November  1  to  February  25.  No  other  restric- 
tions on  possession  and  sale. 
Shipment  and  export:  No  restrictions  on  skins 

legally  taken  and  possessed. 
Propagation:  Permit  required  to  conduct  a  fur 
farm  on  which  protected  animals  are  reared; 
fee,  $2.  Permit  to  breed  and  raise  ferrets,  fee,  $10. 
Bounties:  None  paid  by  State;  counties  may  pay 
bounty  on  groundhog  and  crow. 

26  Illinois:  Northern  zone  comprises  Henderson, 
Warren,  Knox,  Peoria,  Woodford,  Livingston,  and 
Iroquois  Counties  and  all  counties  north  thereof; 
Southern  zone  comprises  Madison,  Bond,  Fayette, 
Kffingham,  Jasper,  and  Crawford  Counties  and  all 
counties  south  thereof;  Central  zone  comprises  all 
counties  not  included  in  the  Northern  or  Southern 


Dates  inclusive 


INDIANA 

Open  seasons:  27 
Raccoon,  fox,  opossum,  skunk, 

mink,  muskrat.. Nov.  10-Feb.  10. 

Beaver,  otter No  open  season. 


Prohibited  methods:  Traps  set  on  land  of  another 
must  be  placed  at  least  18  inches  within  burrow 
or  Hollow  log  and  must  be  visited  at  least  once  in 
each  36  hours.  Muskrat  houses  protected  except 
when  obstructing  ditches  or  watercourses.  Un- 
lawful to  dig  out  fur-bearing  animals  or  to  chase 
them  from  their  burrows  by  use  of  smoke,  fumes, 
or  chemicals. 

Licenses:  None  required  of  residents;  nonresident, 
$15.50;  issued  by  clerk  circuit  court.  Written 
consent  of  owner,  occupant,  or  lessee  required  to 
trap  on  land  of  another. 

Possession  and  sale:  Possession  of  fur  animals  or 
green  hides  prohibited  during  close  season,  except 
that  fresh  skins  may  be  disposed  of  during  first  5 
days  of  close  season. 

Shipment  and  export:  No  restrictions  on  skins 
legally  taken  and  possessed. 

Propagation:  All  animals  raised  in  captivity  are 
considered  domestic  stock,  and  the  owner  may 
possess,  sell,  ship,  transport,  or  otherwise  dispose 
of  them  without  regard  to  laws  regulating  the 
killing  and  disposition  of  wild  animals.  Fur 
animals,  lawfully  acquired,  may  be  po- 
for  breeding  purposes  during  close  season.  An 
inspection  certificate,  fee  $5,  must  be  obtained 
from  the  Department  of  Conservation.  Permit 
required  to  possess  or  harbor  ferrets;  fees,  $10  for 
each  single  ferret  and  $5  for  each  additional  one; 
issued  by  Conservation  Department. 

Bounties:  Boards  of  county  commissioners  may 
pay  bounty  on  wolf,  fox,  woodchuck,  crow,  owl, 
or  hawk. 

27  Indiana:  Protected  fur  animals  may  be  killed  at 
any  time  on  one's  own  premises  to  protect  prop- 
erty. The  destruction  of  such  animals,  however, 
must  be  reported  to  the  Department  of  Conserva- 
tion within  5  days,  and  if  hides  are  preserved,  they 
must  be  sent  to  the  department  or  arrangements 
made  for  their  disposition. 

IOWA 

Open  seasons:28  Dates  inciusirr 

Beaver,  mink,  otter,  muskrat..  Nov.  15-Mar.  15. 

Raccoon,  skunk Nov.  1-Jan.  31. 

Other  fur  animals Unprotected . 

Prohibited  methods:  Use  of  poison  prohibited; 
muskrat  houses  may  not  be  injured  or  destroyed. 

Licenses:  Hunting  license  required  to  trap:  Resi- 
dent, $1;  nonresident  or  resident  alien,  $10;  issued 
by  county  auditor.  License  not  issued  to  person 
under  18  years  of  age  without  written  consent  of 
parent  or  guardian.  Owners  of  farm  lands,  their 
children,  and  tenants  may  trap  on  own  land 
without  license  during  open  season.  Permis- 
sion of  owner,  occupant,  or  agent  required  to 
hunt  or  trap  fur  animals  on  cultivated  or  inclose*  1 
land  of  another. 

Possession  and  sale:  Possession  and  sale  of  pro- 
tected fur  animals  or  parts  thereof,  wherever 
taken,  prohibited,  except  during  open  season  and 
first  10  days  of  close  season;  provided  that  green 
hides  in  process  of  manufacture  may  be  pos- 
sessed at  any  time. 

Shipment  and  export:  Skins  of  protected  fur  ani- 
mate legally  taken  may  be  exported  during  open 
season  and  first  10  days  of  close  season. 

Propagation:  Breeder's  permit,  fee  $2,  most  be 
secured  from  State  game  warden  to  propagate 
protected  fur  animals. 

Bounties:  Boards  of  supervisors  of  counties  may 
allow  bounty  on  crow,  groundhog,  pocket  gophi  r, 
or  rattlesnake. 


"  Iowa:  Fur  animals  may  be  destroyed  at  any- 
time to  protect  public  or  private  property. 

KANSAS 

Open  seasons:  Dates  inclusive 
Muskrat,    skunk,    mink,    rac- 
coon, opossum,  civet  cat Dec. 2-Feb.  28.2fl 

Beaver,  otter No  open  season. 

Other  fur  annuals Unprotected. 

Prohibited  methods:  Ferrets,  poisons,  or  use  of 
smoke  guns  or  other  devices  for  forcing  smoke, 
gas,  or  liquids  into  holes,  dens,  or  runways,  pro- 
hibited. Unlawful  to  destroy  houses,  dens,  or 
runways  of  fur  animals. 


Laws  Relating  to  Fur  Animals,  1921-1925 


KANSAS— Contiuued 

Licenses:  Resident,  $1;   toned   by  county  clerk. 

.  1  members  of  his  family 

bunt  or  trip  on  own  laud  during  open  season 

Trapping  lii  wed  to 

•  >r  alien.    Consent  of  owner  or  lessee 
■  hunt  or  kill  wild  animals  on  land  of 

Possession    and   sale:  No    restrictions    on    skins 

legally  taken. 
Shipment   and  export:  No  restrictions   on  skins 

iy taken. 

Propagation:  Quadrupeds   raised    in   wholly   in- 

closed  preserve  under  license  (fee  $2)  may  be  sold 

breeding  or  stocking  purposes. 

?ged  to  show  number  and 

Dumber  of  breeder's  license,  and 

I  consignor  and  consignee, 

and   be  accompanied   by   permits  from   state 

oe    required    to    make    annual 

report  of  number  of  animals  in  possession.     Wild 

animals  may  be  captured  during  open  season 

/ter  bad  in  possession  for  breeding 

purposes,  under  rules  and  regulations  of  State 

:en. 

Bounties:  Coyote,    $1;    wolf,    $5;    crow,    pocket 

her,  10  cents  each;  jack  rabbit,  5  cents  each; 

\  eggs,  1  cent  each;  paid  by  county. 

19  Kansas:  Owner  or  legal  occupant  of  land  may 
animals  at  any  time  when  they  are 
destroying  poultry  or  damaging  other  property. 

KENTUCKY 

Open  seasons:30  Dates  inclusive 

r,    mink,    raccoon,    fox, 

ott-  -kunk Nov.  15-Dec.31.31 

Other  fur  animals Unprotected. 

Prohibited  methods:  Traps  must  be  set  18  inches 
.  or  hollow  log,  and 
•;un  each  36  hours. 
Licensee:  None    required.    Written    consent    of 
owner  or  lessee  required  to  trap  on  lands  of  an- 
other. 
Possession    and  sale:  Possession  of  green  skins 
during  close  season  prima  facie  evidence  of  unlaw- 
king. 
Shipment    and   export:  No   restrictions   on   skins 

legally  taki 
Propagation:  ion 

Itountio: 

»  Kentucky:  Fur  animals  may  be  killed  at  any 
tirao  on  one's  premises  to  protect  properl  y. 

■  Raccoon,  opossum,  skunk,  and  mink  may  also 
be  taken  with  gun  or  dog  from  Oct .  1  to  Feb.  15. 

LOUISIANA 

Open  seasons:  Dates  inclusive 

Nov.  l.Wau.31 

rat,  mink,  otter,  raccoon, 
skunk,  opossum,  civet  cat...  Nov 

Beaver No  open  season. 

ted." 
I'r  •hibited    methods:    Unlawful    to    trap    bear. 
Muskrat  houses  and  nests,  lairs,  or  dens  of  other 
fur  animals  protected. 
Ha*  limits:  One  bear  a  day,  5  a  season. 
Licenses:  M  Kesid< 

gilegeof  bunting),  $1.25; issued  by  t 
dealer,    $25;    nonre 
dealer,  $50;  issued  by  commission. 

I  permitted  I 
Ponaeaafto*  and  sal.  may  be 

and  export:  Alfsbipmen' 

1 
ping  bis  own  catch;  export  of  bear  prohibited, 
iter  written  permission  of 
•    ■ 
Miscellaneous:  Use  of  birds  for  trap  bail 
ted. 


Propagation:  Fur  animals  for  breeding  purposes 
may  not  be  captured  except  under  restrictions 
specified  in  permits  issued  by  department  of 
conservation.  Permit  from  the  department  is 
required  to  import  wild  quadrupeds  into  the 
State  or  to  export  from  the  State. 

Bounties:  None  paid. 

**  Louisiana:  Bears  may  be  killed  at  any  time  on 
one's  own  land  when  actually  damaging  property. 
Nonresidents  coming  into  State  to  hunt  Dears  re- 
quired to  report  in  writing  to  department  of  con- 
servation on  or  before  arrival  at  destination. 

83  Muskrats  may  be  killed  at  any  time  when  dam- 
aging any  levee,  and,  under  permit  of  department 
of  conservation,  to  prevent  damage  to  cultivated 
or  pasture  land;  any  fur  animal  may  be  killed  by 
the  owner  of  land  upon  which  it  is  destroying 
property. 

3*  Wolves,  foxes,  and  wildcats  hunted  for  sport 
may  be  taken  in  any  manner  at  any  time,  and  may 
be  possessed  by  the  lawful  holder  of  a  State  huntiug 
■ 

MAINE 
Open  seasons:  **  Dates  inclusive 

Muskrat  (see  exceptions) Nov.  1-May  14. ^ 

Exceptions:        In    Somerset 

County Oct.  15-Apr.  30. 

In  Androscoggin,  Cumber- 
land, Knox,  Lincoln,Sag- 
adahoc,  Waldo,  and  York 

Counties Dec.  1-Apr.  30. 

In  Kennebec  County July  7,  L925. 

Beaver - —  Noopen  season.17 

Bear,    bobcat,    Canada    lynx 

(loupcervier),  weasel Unprotected. 

Raccoon,''    skunk, <t    fox,   and 

other  fur  animals Nov.  1-Fet>. 

Prohibited  methods:  Unlawful  to  use  snare, 
swivel,  pivot,  or  set  gun,  or  to  put  out  poison  for 
any  animals.  Traps  may  not  be  set  within  25 
feet  of  a  muskrat  or  beaver  house.  Unlawful  to 
dig  out  a  fox  den  in  close  season.  Owner's  name 
and  address  must  be  either  plainly  stamped  on 
the  trap  or  on  a  metal  tag  firmly  attached  to  It. 
A  bear  trap  must  be  inclosed  in  a  "hut,"  or  sur- 
rounded with  two  strands  of  barbed  wire,  5  yards 
distant  from  the  trap,  i  and  S  feet,  respectively, 
from  the  ground.  Muskrat  and  beaver  houses 
must  not  be  disturbed. 
Licenses:  Required  to  trap  fur  animals  (except 
and  bobcat)  in  unorganized  townships:  I  ee, 
$10  (issued  only  to  the  holder  of  a  hunting  license); 
issued  by  commissioner.  Licensee,  on  or  before 
December  15of  each  year,  must  make  such  report 
as  the  commissioner  may  require.  Written  con- 
sent of  the  owner  or  occupant  must  bo  obtained 
before  letting  traps  on  the  lands  of  another  In  in 

oiled  county  or  incorporated  place;  such 
traps  must  be  visited  at;  least  once  in  every  24 
hours  and  any  animals  OSUght  removed.  Traps 
must  be  stamped  or  bear  metal  tag  to  show  full 
name  and  address  of  trapper. 

Special  beaver-trapping  license,  good  only  In 
territory  Opened  to  heaver  trapping  by  commis- 
sioner, Est . 

i  >•■  der  in  skins  must  be.  licensed  (fee,  State 

county,  $2),  and  must   keep  S  record  of  1 1 

tions  and  forward  same  to  the  commissioner  of 

in!  a  id  game  on  or  before  December 

20  of  cadi  . 
Possession  and  sale:  Sale  of  beaver  skins  without 

seal  of  commissioner  attached   prohibited.    No 

other  restrictions  on  skins  legally  taken. 
Shipment   and  export:  Transportation  of    I 

ner   attached 

prohibited.    No  other  restrictions  on  skins  legally 

Propagation:  Permit  required  to  raise  fur  animals 
,  ,y  be  taken  under 

I   into  thu  Stale  without, 

lyni  (loup  cervier), 

$10  c  to  be  m  ide  within 

from  tripon  which 

Dear.  $5  ($10  in  Washington 
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and  Penobscot  Counties);  paid  by  State;  claim 
to  be  made  within  10  days  after  killing. 

*  Maine:  Any  person  may  lawfully  kill  any  wild 
animal,  except  beaver,  found  destroying  bis  prop- 
erty. 

»«  Special  laws  on  muskrat,  otter,  fisher,  and  mink 
in  certain  localities  in  Cumberland,  Kennebec, 
Oxford,  Sagadahoc,  and  Washington  Counties. 
For  detailed  information  apply  to  Commissioner 
of  Inland  Fisheries  and  Game,  Augusta. 

37  Commissioner  of  inland  fisheries  and  game,  upon 
written  complaint  of  owner  of  timberland  that 
beavers  are  doing  substantial  damage  to  his  prop- 
erty, may  declare  special  local  open  season  on  them 
(see"  Licenses"). 

*»  Raccoon  after  October  1,  and  skunks  after  Octo- 
ber 15,  may  be  hunted  at  night. 

MARYLAND 
Open  seasons:  Dates  inclusive 

r,  muskrat Jan.  l-Mar.  15. 

Other  fur  animals  unprotected,  except  locally, 

as  follows: 
Raccoon: 
In  Allegany  County,  Sept.  l-Mar.  31;  in  Anne 
Arundel  and  Prince  Georges  Counties,  Oct. 
1-Jan.  31;  3»  in  Baltimore  County,  Oct.  1- 
Feb.  28;  «  in  Carroll  County,  Oct.  1-Jan.  1; 
in  Caroline  County,  Sept.  15-Mar.  31;    in 
Dorchester  County,  Nov.   10-Mar.  15;    in 
Frederick  County,  Nov.  15-Mar.  1;  in  Har- 
ford County,  Nov.  1-Jan.  1;  in  Kent,  Queen 
Anne,  and  Somerset  Counties,  Jan.  l-Mar. 
31;  in  Montgomery  County,  Oct.  15-Jan.  14; 
in  Wicomico  and  Worcester  Counties,  Oct.  1- 
Feb.  l. 
Opossum: 
In  Allegany  County,  Sept.  l-Mar.  31;  in  Bal- 
timore County,  Oct.  1-Feb.  28;  4°  in  Carroll 
County,  Oct.  1-Jan.  1;  in  Frederick  County, 
Nov.  15-Mar.  1;    in  Montgomery  County, 
Oct.  15-Jan.  14;  in  Washington  County,  Dec. 
l-Mar.    31;     in    Wicomico    and    Worcester 
Counties,  Oct.  1-Feb.  1. 
Mink:  In  Frederick  County,  Nov.  15-Mar.  1;  in 
Washington    County,    Dec.    l-Mar.    31;     in 
Worcester  County,  Dec.  15-Mar.  1. 
Skunk:  In  Frederick  and  Washington  Counties, 

unprotected. 
Fox:  In  Frederick  County,  Nov.  15-Mar.  1;  in 
Caroline41  and   Carroll 42  Counties,    no   open 
season;  in  Worcester  County  (chase  with  dogs) , 
Sept.  l-Mar.  9. 
All  fur  animals  (except  as  above  mentioned): 
In  Frederick  County,  Nov.  15-Mar.  1;  « in  Har- 
ford County  (trapping),  Nov.  15-Dec.  24. 
Prohibited  methods:  Unlawful  to  take  or  kill  otter 
or  muskrat  in  any  manner,  except  by  gigging  or 
trapping;  to  dig  for  muskrat  or  in  any  manner 
molest  or  destroy  any  part  of  a  muskrat  house  or 
den.    County  restrictions  as  follows: 
Anne  Arundel  and  Prince  Oeorges  Counties. — 
Unlawful  to  cut  down  tree  to  obtain  a  rac- 
coon. 
Baltimore,  Carroll,  and  Harford  Counties.— Un- 
lawful to  hunt  raccoon  and  opossum  in  Balti- 
more and  Carroll  Counties  and  raccoon  in 
Harford    County    when    snow    covers    the 
ground,  or  to  set  steel  trap  for  raccoon  in 
Harford  County. 
Baltimore,  Calvert,  Carroll,  Prince  Oeorges,  St. 
Marys,  Wicomico,  and  Worcester  Counties. — 
Unlawful  to  shoot  fox  while  it  is  being  pursued 
by  dogs. 
Wicomico  and  Worcester  Counties— Unlawful  to 
take  raccoon  or  opossum  with  steel  trap  or 
similar  device. 
Licenses:  Hunting  license  required  to  trap:  Resi- 
dent, State,  $5.10;  county,  $1.10;  nonresident, 
$10.50  (fee  $5.10  for  State  license  if  applicant  owns 
realestttcin  Maryland  assessed  at  $500;  $1.10  for 
county  license  in  county  where  such  real  estate 
is   ocated);  issued  by  clerk  of  circuit  court— in 
Baltimore  City  by  clerk  of  court  of  common 
picas.    Licensee  required  to  wear  tag  displayed 
on  middle  of  back  and  to  carry  license  on  person. 
License  not  issued  to  person  under  14  years  of 
age  without  written  request  of  parent  or  guardian. 


Owners,  tenants,  and  their  children  may  hunt  on 
own  land  during  open  season  without  lla 

Written  consent  of  owner  required  to  trap  on 
land  of  another  in  Cecil,  Frederick,  Washington, 
and  Worcester  Counties. 
Possession  and  sale:  Possession  of  green  hides  of 
otter  or  muskrat  prohibited  except  from  Januai  y 
1  to  March  25.  No  other  restrictions  on  posses- 
sion and  sale  of  skins  legally  taken.  County 
restrictions  as  follows: 

Allegany  and  Baltimore    Cou nties.— Possession 
of  raccoon  and  opossum  prohibited  during  close 
season. 
Anne  Arundel  and  Prince  Oeorges   Counties  — 
Possession  of  raccoon  prohibited  during  close 
season. 
Harford    County.— Sale  of  raccoon  for  export 
from  county  prohibited. 
Shipment   and  export:  No  restrictions   on   skins 
legally  taken  and  possessed,  except  that  raccoons 
may  not  be  removed  from  Harford  County. 
Propagation:  No  legislation. 

Bounties:  A  State  bounty  of  50  cents   each   on 
bird  hawk,  or  chicken  hawk,  killed  in  State, 
paid  from  State  game-protection  fund. 
Allegany  Co unty—  Wildcat,  $2;  fox,  $1;   hawk 

or  hoot  owl,  50  cents. 
Garrett  County— Wildcat,  fox,  $2;    weasel,  50 
cents;  paid  by  county  commissioners. 

39  Maryland:  Anne  Arundel  and  Prince  Georges 
Counties.— Raccoon  may  not  be  taken  between 
sunrise  and  sunset. 

40  Baltimore  County— Unlawful  to  set  traps,  except 
from  Nov.  10  to  Dec.  20,  for  mink,  weasel,  skunk, 
raccoon,  opossum,  or  fox.  Permits  to  take  certain 
predatory  fur  animals  when  destroying  property 
may  be  obtained. 

41  Caroline  County. — Unlawful  to  kill  a  fox  except 
by  hounds  in  a  hunt  or  when  the  fox  is  destroying 
poultry. 

42  Carroll  County  .—Landowner  or  tenant  may  kill 
a  fox  on  own  land  at  any  time,  except  when  such 
fox  is  pursued  by  hounds  followed  by  hunters. 

43  Frederick  County.— Raccoons  or  opossums  may 
be  hunted  with  dogs  at  night  at  any  time.  Land- 
owners may  protect  property  from  ravages  of  fur 
animals. 

MASSACHUSETTS 

Open  seasons:  *4  Hates  inclusive 

Mink,    otter,    skunk,    raccoon 

(see  exception) Nov.  l-Mar.  1. 

Exception:  Raccoon  may  also 
be  hunted  with  dog  and 
gun  during  October. 

Muskrat Nov.l-Apr.  10.33 

Other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  open,  disturb, 
or  destroy  muskrat  house  or  to  set  trap  within  10 
feet  thereof.  Traps  must  be  marked  legibly  with 
owner's  name  and  must  be  removed  at  end  of 
open  season.  Poison  may  not  be  used  to  kill 
animals,  except  rats,  woodchucks,  or  other  pests 
on  one's  own  premises.  The  use  of  steel  traps 
with  spread  of  over  6  inches  and  "choke"  traps 
with  greater  opening  than  6  inches  is  unlawful, 
as  is  also  the  use  of  snares  or,  except  by  landowner, 
of  scented  baits.  Except  as  otherwise  stated,  fur 
animals  may  only  be  taken  by  shooting  or  trap- 
ping. 

Bag  limits:  Twenty-five  raccoon  a  season. 

Licenses:  Hunting  license  required  to  trap:  Resi- 
dent citizen,  $1.50;  nonresident  citizen,  $10;  alien, 
$15  (alien  applicant  must  own  real  estate  to  the 
assessed  value  of  $500);  issued  by  city  or  town 
clerks.  License  not  issued  to  minors  under  15 
years  of  age,  and  "those  under  18  must  apply  in 
writing  and  furnish  written  consent  of  parent  or 
guardian.  License  (fee,  25  cents)  to  trap  quad- 
rupeds, in  discretion  of  issuing  officer,  may  be 
issued  to  any  citizen  between  the  ages  of  12  and 
18.  License  not  required  of  resident  on  own  land 
used  exclusively  for  agricultural  purposes  and  on 
which  he  is  actually  domiciled.  The  following 
nonresidents  pay  a  fee  of  $1 .50:  Members  of  incor- 
porated game  clubs  owning  real  estate  as. 
at  not  less  than  $500  for  each  member  and  which 
were  organized  prior  to  1907;  owners,  or  their 
minor  children  over  18  years  of  age,  of  real  estate 
assessed  at  not  less  than  $500;   or  nonresidents 
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MASSACHUSETTS— Continued 

ted  ("for  not  more  than  four  days)  by  members 
of  incorporated  clubs  for  hunting  foxes.  Trap- 
pers must  report  catch  to  director  on  or  before 
January  10  each  year. 

Written  consent  of  owners  required  to  trap  on 

improved  or  posted  land  of  another.    Traps  must 

he  visited  at  feast  once  in  24  hours.    Animals  may 

i  from  traps  on  Sunday,  but  traps  may 

set  or  reset  on  such  day. 

Possession    and  sale:  No  restrictions   on  skins 

legally  taken  during  open  season. 
Shipment  and  export:  No  restrictions  on  skins 

ly  taken  during  open  season. 
Miscellaneous:  Introduction  of  fox  or  raccoon  in 

Pukes  County  prohibited. 
Propagation:  May  be  permitted  under  regulations 

of  division  of  fisheries  and  game. 
Bounties:  Seal,  $2  (by  Commonwealth);  wildcat 
or  lynx,  $5;  paid  by  town,  but  refunded  by 
county. 

'  :*sachusetts:     Fur    animals  unprotected    in 
Dukes  and  Nantucket  Counties.    Muskrats  may 
□  after  March  1  with  trap  only. 

MICHIGAN 
Open  seasons:  «*  Dates  inclusive 

r No  open  season.45 

.    mink,    fisher,    marten, 

raccoon,  skunk,  muskrat Nov.  l-Mar.31. 

.  wolf,  coyote,  fox,  lynx, 

.1 .  _ Unprotected. 

Prohibited  methods:  Unlawful  to  use  spears,  ex- 
plosives,   chemicals,    mechanical    devices,    or 
smokers  to  drive  animals  from  their  holes  or 
iestroy,  disturb,  or  molest  any  beaver, 
skunk,  or  muskrat  houses  or  holes;  to  shoot 
muskrats  except  with  a  .22-caliber  rifle;  or  to  set 
m  6  feet  of  a  muskrat  house  or  hole. 
Licenses:  Resident,  $1;  nonresident,  $10;  issued  by 
k.    A  huntinglicense  also  permits  the 
i  p  fur-bearing  animals,  except  beaver. 
Resident  citizens  and  their  minor  children  under 
ars  of  age  may  hunt  or  trap  during  open 
season  on  own  inclosed  lands  upon  which  they 
without  a  license.    License  to  hunt  or  trap 
on  other  lands  issued  to  minors  over  12  and  under 
lication  of  parents  or  guardian,  but 
such  licensed  minors  while  hunting  or  trapping 
must  be  accompanied  by  parent  or  guardian, 
i   prohibited  from  hunting  or  taking  any 
!sin  State. 
Possession  and  sale:  Possession  of  the  carcass  or 
skin  of  for  animals  killed  in  close  season  pro- 

8Mpment  and  export:  No  restrictions  on  skins 

legally  taken,  possessed,  or  tagged. 
Propagation:  Annual  license  (fee,  $5)  required  to 

engage  in  raising  fur  animals.    Live  animals  and 
,  of  an  i  maw  raised  in  captivity  must  be 

tagged  (fee,  6  cents  for  each  tag). 
Bounties:  None  paid. 

*  Michigan:  Beaver    season  closed    until 
Bouses  or  dams  of  fur  animals  protected  at  al  1  • 
Fur  animals,  exr< ;  may  be  dc  I 

permit  from  director,  on  one's  own  premises 
tect  property,  but  hides  must  be  properly 
eared  for  and  turned  over  to  the  director  at  expira- 
tion of  permit.    Unlawful  to  trap  on  State  game 
preserves  or  to  trap  beaver,  badger,  or 

thin  2  miles  of  an 
tag  over  300  acres,  of  which  150  acres  or  more  is 
wood! 

MDOOESOI  \ 
Open  seasons:  Dates  inclusitt 

Black  bear  15-Jan.  1. 

Raccoon.. 

War.  1. 

Beaver,*7  otter,  marten No  open  season. 

Weasel,   wolf,   wildcat. 

PTsMhlled  methods:  t  se   of  poison    prohibited. 

except  ;is  in-:-    •••  !  •  i  gorier.    Unlawful 

to  molest  or  destroy  mink  or  beaver  bouse,  den. 
dam,  or  abiding  place,  to  hunt  these  amnios  with 


dogs;  or  to  take  muskrats  in  any  manner  except 
by  trapping,  but  muskrat  houses  must  not  be 
destroyed  in  placing  traps  therein.  Black  bear 
may  not  be  taken  by  use  of  steel  traps. 

Licenses:  Resident  only,  fee,  $1;  issued  by  county 
auditors;  commissioner  may  issue  licenses  (fee, 
$1;  bond,  $500)  to  trap  a  limited  number  of 
beaver  in  any  locality;  licensee  must  report 
number  of  beaver  taken  within  five  days  after 
expiration  of  license.  Owners,  lessees,  or  mem- 
bers of  their  immediate  families  may  hunt  with- 
out license  during  open  season  on  own  or  leased, 
land  occupied  by  them  as  a  permanent  residence. 
Unlawful  to  enter  growing  grain  for  purpose  of 
killing  any  wild  animal  without  permission  of 
owner.  Buyer:  Resident,  local,  $1;  traveling, 
$10;  nonresident,  $25;  wholesale,  $1.  Buyers 
must  make  reports. 

Possession  and  sale:  Skins  of  beaver  legally 
taken,  when  tagged  (fee,  $1.50),  and  skins  of  other 
fur  animals  legally  taken  may  be  possessed, 
bought,  or  sold  at  any  time. 

Shipment  and  export:  Skins  of  beaver  legally 
taken,  when  tagged  (fee,  $1.50),  and  other  skins 
legally  taken  may  be  transported  at  any  time. 
Export  of  red  fox  cubs  taken  in  State  prohibited. 
Package  or  receptacle  containing  wild  animals 
or  parts  thereof  when  transported  by  a  common 
carrier  must  have  attached  a  proper  coupon  tag 
bearing  signature,  address,  and  license  number 
of  shipper,  together  with  number  and  kind  of 
animals  or  parts  thereof  contained  therein. 

Propagation:  Wild  animals  raised  in  captivity 
under  a  $1  permit  from  the  State  game  and  fish 
commissioner  may  be  sold  for  breeding  or  stock- 
ing purposes  at  any  time,  and  under  regulations 
of  the  commissioner  may  be  killed  and  any  part 
thereof  sold  or  transported.  Under  regulations 
of  the  commissioner,  wild  animals  may  be  cap- 
tured for  breeding  purposes. 

Bounties:  Wolf,  $15;  cub  wolf,  $6;  paid  by  State. 
County  or  town  boards  may  offer  bounty  on  wolf, 
gopher,  ground  squirrel,  groundhog,  rattlesnake, 
crow,  or  blackbird. 

w  Minnesota:  Owner  may  obtain  permit  to  kill 
muskrat,  mink,  or  beaver  or  to  destroy  their  houses 
or  dams  when  damaging  his  property. 

•  A  limited  number  of  beaver  may  be  taken  under 
a  special  license  from  the  commissioner  (see  "Li- 
censes"). 

MISSISSIPPI « 
Open  seasons:  Dates  inclusive 

Nov.  15-Mar.  1. 

Other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  trap  bear. 
Licenses:  Nonresident,  $20  (county  license,  bears 
only);  issued  by  sheriff.    Landowners  and  their 
nonresident  relatives  and  friends  may  hunt  with- 
out license  during  open  season  on  own  lands. 
Possession  and  sale:  Sale  of  bears  prohibit e< I. 
Shipment  and  export:  Kxport  of  bears  prohibited. 
All  packages  containing  dead  animals,  oi 
•  of,  shipped  within 

1  with  names  of  the  con- 
signor and  consignee,  and  SO  itemized  statement 
e  number  of  each  species. 
Propagation:  No  legislation. 
Bounties:  None  p 

«•  Mississippi:  The  game  and  fur  law  enacted  in 
1922  does  not  county  until 

:   Infor- 

:  I ress sheriff" 
of  each  county.    The  provisions  i 
to  fur  animals  aro  M  follows: 

Open  season:  Bear,  Nov.  1-Feb.  28;  fox,  Sept.  1- 
Mar.  31;  raccoon,  muskrat,  otter,  skunk,  v 

ted  to  Jan.  :. 
nimalsunprol 
r<  quired  of  p 

$100,  b  id.     Writi.  quired 

o(  another,  and   traps  must  bo 

Bag  limits:  One  bear  a  season. 
Posff  ■••  that. 

may  be  possessed  only  during  the  open 
season  and  the  flr  ee  season. 

import  of  bear  prohibited. 
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MISSOURI 

Open  seasons:  Dates  inclusive 

All  fur  animals. __ Dec.  l-Jan.  3i.«9 

Prohibited  methods:  Use  of  poison  or  smoke  de- 
vice in  taking  any  protected  animal  prohibited. 

Licenses:  Hunting  license  required  to  trap:  Resi- 
dent, State,  $2.50;  county,  $1  (good  in  county  of 
residence  or  adjoining  county);  issued  by  county 
c'crk  or  license  collector.  Nonresident  or  alien, 
$10.  Fur  dealer,  $5.  Issued  by  commissioner. 
Written  permission  required  to  trap  on  inclosed 
premises  of  another. 

Possession  and  sale:  Possession  and  sale  of  green 
pelts  prohibited  during  close  season,  but  dry 
pelts  may  be  possessed  and  sold  during  open 
m  and  first  10  days  of  close  season. 

Shipment  and  export:  Shipper  must  show  hunt- 
ing license  to  transportation  company.  Furs 
taken  out  of  season  may  not  be  possessed  for  any 
purpose.  Dried  pelts  may  be  shipped  during 
first  10  days  of  close  season.  Shipments  must  be 
marked  with  the  name  and  address  of  shipper, 
his  license  number,  date  of  shipment,  and  nature 
of  contents. 

Propagation:  Permits  to  capture  fur  animals  for 
propagating  purposes  may  be  obtained  from  the 
State  game  and  fish  commissioner,  fee/ $5; 
breeder's  permit  fee,  $5. 

Bounties:  Adult  wolf,  coyote,  $10;  wild  cat,  $5; 
young  wolf,  young  coyote,  or  young  wildcat,  $3. 

49  ^fissouri:  Fur  animals  may  be  destroyed  at  any 
time  and  in  any  way  by  person  residing  on  own  land 
to  protect  premises  from  depredations,  but  pelts  of 
animals  so  killed  may  be  marketed  in  season  only. 

MONTANA 

Open  seasons:  Dates  inclusive 

Marten,  fisher,  otter,  sable,  fox.  Nov.  1-Apr.  1. 

Beaver,  muskrat.- No  open  season.40 

Other  fur  and  predatory  ani- 
mals   Unprotected . 

Prohibited  methods:  No  restrictions. 

Licenses:  Trapping  license,  $10  (issued  only  to 
holder  of  a  $2  resident  general  hunting  license); 
special  permit  required  to  trap  beaver,  on  own 
land  when  doing  damage,  or  to  export  their  skins; 
special  license  (trapping  on  State  game  pre- 
serves), $5;  issued  by  State  game  warden.  Trap- 
ping license  not  required  of  minors  under  15  years 
of  age. 

Possession  and  sale:  Sale  and  shipment  of  beaver 
skins  prohibited,  except  that  skins  legally  taken 
under  permit  and  tagged  may  be  shipped  or  sold 
within  State  or  they  may  be  exported  under 
permit  from  the  State  game  warden.  No  other 
restrictions  on  skins  legally  taken. 

Shipment  and  export:  (See  Possession  and  sale  and 
footnote  50.)  No  restrictions  on  skins  legally 
taken,  possessed,  or  tagged.  Permit  required  to 
ship  out  furs;  packages  must  be  marked  to  show 
contents. 

Propagation:  No  legislation. 

Bounties:  The  livestock  commission  may  make 
regulations  governing  the  payment  of  bounties. 

80  Montana:  Unlawful  to  kill  beaver  except  when 
doing  damage  to  own  land  under  a  special  permit 
from  the  State  game  warden  (fee,  $10).  All  skins 
of  animals  so  taken  must  be  properly  cured  and 
forwarded  to  the  State  game  warden,  Helena,  to 
be  tagged  with  a  numbered  metal  tag  (fee,  50 
cents  for  each  tag).  Tagged  skins  may  be  sold  or 
shipped  within  State,  but  a  shipping  permit 
(fee,  60  cents)  must  be  attached  to  each  shipment 
sent  out  of  the  State. 

NEBRASKA 
Open  seasons:  «  Dates  inclusive 

Muskrat,  otter,  mink,  fox Nov.  16-Mar.  1. 

Raccoon,  opossum.. Nov.  1   Feb.  15. 

Beaver Nov.  1-Jan.  31. « 

Other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  use  spear  or  like 

device  in  hunting  or  taking  fur  animals,  or  ex- 


plosives, chemicals,  mechanical  devices,  or 
smokers  of  any  kind,  or  ferrets  to  drive  fur  ani- 
mals from  holes,  dens,  or  houses.  Unlawful  to 
disturb  or  destroy  den  or  house  of  fur  animal, 
except  of  muskrat  or  otter  obstructing  a  public 
or  private  ditch  or  water  course;  unlawful  to  cut 
down  or  into  any  tree  containing  a  den. 

Licenses:  Resident,  $2.10;  nonresident  or  alien, 
$25.10;  buyer,  $1;  issued  by  State  department  of 
agriculture  and  authorized  vendors. 

Possession  and  sale:  Possession  of  green  hides 
prohibited,  except  during  open  season  and  30 
days  thereafter.  Beaver  skins  coming  from  with- 
out the  State,  upon  being  inspected  and  stamped 
by  State  warden,  may  be  possessed  and  sold  at 
any  time.  No  other  restrictions  on  skins  legally 
taken. 

Shipment  and  export:  Oreen  hides  may  be  trans- 
ported by  express,  baggage,  or  mail  during  open 
season  and  30  days  thereafter,  if  package  is  labeled 
(in  two  places)  with  name  of  consignor,  number 
of  his  trapping  license,  and  number  and  kind  of 
hides.  No  other  restrictions  on  skins  legally 
taken. 

Prop  ag  a tion :  Fur  animals  raised  in  captivity  under 
$2  breeding  license  may  be  sold  alive  and  trans- 
ported for  breeding  purposes,  and  the  skins,  when 
tagged  and  labeled  with  name  of  licensee,  num- 
ber of  license,  and  kind  and  number  of  skins 
may  be  sold  and  transported  at  any  time. 

Bounties:  Counties  that  have  voted  at  any  general 
election  to  pay  bounties  may  pay  for  wolf,  $6; 
coyote,  $3;  mountain  lion,  $3;  wildcat,  $1. 

*l  Nebraska:  Fur  animals,  except  beaver,  may  be 
taken  at  any  time  necessary  for  the  protection  of 
property. 

62  Beaver  damaging  property  may  be  killed  on 
own  land  from  August  1  to  October  31,  and  under 
a  permit  from  chief  game  warden  may  be  killed  at 
any  time,  but  such  killings  must  be  reported  to 
State  department  of  agriculture. 

NEVADA 

Open  seasons:   «3  Dates  inclusive 

Beaver,53  otter Jan.  1,  1930. 

Bear,  raccoon,  marten,  fisher, 
mink,  skunk,  fox Nov.  15-Mar.  15. 

Prohibited  methods:  Unlawful  to  take  fur  animals 
in  any  manner  except  by  trap  or  gun,  to  dig  out 
or  drive  skunks  from  dens  by  use  of  chemicals, 
or  to  molest  or  destroy  any  muskrat  nest. 

Licenses:  Hunting  license  required:  Resident  citi- 
zen, $1.50;  nonresident  citizen,  $10.  License  not 
required  of  minors  under  14,  nor  of  persons  trap- 
ping on  own  land. 

Possession  and  sale:  Unlawful  to  possess  beaver  or 
otter  skins  unless  it  can  be  shown  that  they  were 
legally  taken.    No  other  restrictions. 

Shipment  and  export:  No  restrictions  on  skins 
legally  taken. 

Propagation:  Game  or  fur  animals  (except  beaver) 
raised  in  a  licensed  preserve  (fee,  $10)  may  bo  sold 
or  shipped  at  any  time  under  invoice. 

Bounties:  Mountain  lion,  $5;  lynx  or  wildcat,  $2; 
paid  by  county.  Counties  pay  bounty  of  \x/i 
cents  each  for  pocket  gophers  when  at  least  100 
heads  are  presented  at  one  time. 

The  State  board  of  livestock  commissioners  i ; 
authorized  o  pay  bounty  from  funds  derived 
from  tax  on  horses,  cattle,  and  hogs.  The  re- 
wards for  coyote,  coyote  pup,  wildcat,  or  lynx 
are  75  cents  each;  for  mountain  lion,  $5. 

The  State  board  of  sheep  commissioners  is 
authorized  to  pay  bounty  from  funds  derived 
from  tax  on  sheep,  the  payments  being  the  same 
as  those  made  by  board  of  livestock  commis- 
sioners. 


*3  Nevada:  Beavers  doing  damage  to|property  may 
be  trapped  under  authorization  from  the  board  of 
county  commissioners.  Furs  of  animals  so  taken 
must  be  preserved  and  turned  over  to  the  board 
for  sale,  half  of  tin;  proceeds  to  be  returned  to  the 

trapper,    other  fur  animals  Injuring  property  may 
lie  killed  in  any  manner  at  any  time. 
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NEW    HAMPSHIRE 

Open  seasons:  "  Dales  inclusive 

otter,  fisher,  mink,  mar- 
muskrat,**  skunk,  fox,16 

e  exception)... Nov.  l- Feb.  28. 

Exception:  In  Carroll,  Coos, 
and  Grafton  Counties...  Oct.  10-Feb.  28. 

Raccoon..^ - Nov. 

Beaver... No  open  season. 

Other  fur  animals... Unprotected. 

Prohibited  methods:  Boar    traps    must    be    safe- 
guarded in  a  substantial  manner.    Use  of  set 
guns  or  snares  is  prohibited.    Unlawful  to  de- 
i  muskrat  house  or  set  a  trap  therein,  there- 
on, or  at  the  entrance  thereof. 
Licenses:  Resident,  $1;  nonresident,  $15;  issued  by 
uissioner  or  agents.    License  not  required  of 
resident  landowners  and  their  minor  children  to 
on  own  farm  lands  during  open  season.    No 
IMTSon  may  trap  on  lands  of  which  he  is  not  the 
r  or  lessee  without  permission  of  owner. 
All    metal    traps   must    be   legibly   marked   or 
stamped  with  the  trapper's  name,  and  must  be 
ted  at  least  once  every  24  hours.    Unlawful 
ke  traps  of  another  or  to  remove  fur  animals 
from  them.    Trappers  are  liable  for  any  damage 
to  domestic  animals  by  traps. 
P— tosiiii  and  sale:  Possession  of  fur  animals 
titted  only  during  open  season,  but  skins 
legally  taken  may  be  bought  or  sold  at  any  time. 
Shipment   and  export:  No  restrictions  on  skins 

legally  taken  and  possessed. 
Miscellaneous:  Unlawful  to  tear  down  or  destroy 
fence  or  wall,  leave  open  any  gate  or  bar,  or 
trample  or  destroy  any  crop  on  land  of  another 
while  trapping  or  pursuing  wild  animals. 
Propagation:  Permit  (fee,  $2)  required  to  propa- 
gate for  animals,  game,  or  fish. 
Bounties:  Bear,  $5;  hedgehog,  20  cents;  wildcat, 
paid  by  State,  through  the  selectmen  of 
■ 


.  mpskire:  Fur  or  predatory  animals  may 
tilled  at  any  time  when  destroying  domestic 
nals  or  fowls. 

s  may  also  be  taken  from  the  waters  of 
Connecticut  River  during  the  month  of  March. 
Raccoons  and  foxes  may  also  be  taken  by  use  of 
and  gun  during  the  month  of  October. 


NEW  JERSEY 

>s  inclusive 
k,  mink, muskrat,17 otter  Mar.  1. 

Raccoon Oct  1-Dec.  15. 

No  open  season. 

r  fur  animals Unprotected." 

Idled  Methods]   "  'uskrat,  skunk,  mink,  and 

be  taken  by  trap  only.    Unlawful  ut 

any  time  to  disturb  the  lodge  or  nesting  chamber 

Licenses:  Hunting  and  fishing  license  requ 
trident,  $10.50;  resident,  $1.65.     1 
.salaried  waj 
or  registrars  of  licenses-    Resident  minors  und<  r 
toot  license.    Occupant  and  in 
mediate  members  of  his  family  residing  on  farm 

trap  thereon  without  license  during 
BBSOOJl 
Faaufsslna  and  sale:  Possession  of  raccoon  per- 
mitted during  open  season  and  10  days  ther. 
skins  legally  taken  may  be  possessed  <-r  sold  at 
any   time.    Possession  of  live  foi 

;>t  by  permission  of  board  of  fish  and  game 

Shipment  and  export:  Export  of  raccoon  i 

.  <-xcept  by  nonresident  licensee.    No  other 
on  skins  legally  tal 
Miscellaneous:  Unlawful  to  v..  Bet  by 

her  or  to  take  animal  caught  In  such  trap. 
Unlawful  t  >  in  State. 

Propagation :  No  restrictions  except  those  imposed 
lass  seasons,  during  which  fur  animal*  may 
not  be  taken  for  breeding  purposes. 


Bounties:  Fox,  $3;  woodchuck,  amount,  not  ex- 
ceeding 50  cents,  fixed  by  boards  of  chosen  free- 
holders; paid  by  count; 

W  Jersey:  Muskrats  may  be  killed  at  any 
time  by  owner  of  canal  or  dam  which  they  are 
destroying. 

M  Foxes  may  be  hunted  with  hounds  and  firearms 
in  daylight  from  November  10  to  April  30,  except 
•  luring  open  season  for  deer  (December  17  to  2l». 
Killing  of  fox  must  be  reported  to  commissioners  or 
county  warden  within  48  hours. 

NEW  MEXICO 

Open  seasons: 

Beaver Noopen  season. *• 

All  other  fur  animals Unprotected. 

Prohibited  methods:  No  restrictions. 

Licenses:  None  required. 

Possession  and  sale:  No  restrictions  on  skins 
legally  taken. 

Shipment  and  export:  No  restrictions  on  skins 
legally  taken. 

Propagation:  Permit  from  State  game  warden  re- 
quired. 

Bounties:  None  paid  by  State. 


*  .Y( w  1ft iko:  When  destroying  property  beaver 
may  be  killed  under  permit  from  State  game  and 
fish  warden. 

NEW    YORK 
Open  seasons:  Dates  inch/sire 

Bear Oct.  15-Nov.  15. 

Mink,  sable Nov.  10-Mar.  15. 

Skunk. Nov.  10-Feb.  10.« 

Muskrat  (see  exception) Dec.  1-Mar.  31.  ° 

Exception:  In  Clinton,  Es- 
sex, Franklin,  Hamilton, 
Jefferson,  Lewis,  St.  Law- 
rence, Warren,  Washing- 
ton, and  that  portion  of 
Herkimer  County  north 
of  the  towns  of  Ohio  and 

Russia Dec.  1-Apr.  30. 

Raccoon  (in  Orleans  County, 

no  open  season) Nov.  10-Feb.  10. 

Beaver No  open  season.61 

Prohibited  methods:  Use  of  chemicals,  g 
other  poisonous  substances  prohibited.  Skunks 
may  not  be  taken  by  the  aid  of  dogs  or  by  digging 
out  or  driving  them  from  dens  or  holes  by  smok- 
ing. Unlawful  to  kill  muskrats  by  shooting, 
except  they  may  be  taken  with  a  22-caliber  rilio 
in  the  counties  bordering  upon  Lake  Champlain; 
to  take  them  in  box,  wire,  or  cago  traps;  or  to 
molest,  Injure,  or  disturb  muskrat  nouses  or  dens. 
Bag  limits:  One  bear  a  season. 
Licenses:  Resident,  $1.25;  nonresident,  $10.50; 
issued  by  county,  city,  town,  or  village  clerks. 

s  and  members  of  imn  i 
families    actually    occupying    cultivated    farm 
lands  may  trap  fur  animals  thereon  without 
OSS  during  0]  Minors  under    It; 

trap  fur  animals  without  a  license.  Indian 
resident  or  member  of  Six  Nations  residing  on 
reservation  wholly  or  partly  within  State,  fee 
$1.25.    Only  licensed  Indians  residing  on  a 

fur  animals  thereon.    Alien  not 
io  hunt  or  kill  wild  animals 
under  social  license  from  the  conservation  com- 
mission, or  to  own  or  possess  shotgun  or  rifle. 
Possession  and  sale:  Fur  animals  may   I  i 
sessed  during  open  season  only,  but  hides  or  fur 
possessed   may    be 

ut  and  export  pro- 

and  possessed  may  be  transported  at  any  time. 

Miscellaneous:  Traps  used  for  taking  fur  animals 

..  law  muy  not  be  staked  or  set  during 

Propagation:  :r  animals  may  be  kept 

licen 

$5).    No  fur-bearing  animals  may  be  kept  which 
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NEW  YORK— Continued 

are  taken  wild  during  close  MOM  for  such  ani- 
mals (unless  taken  under  license);  nor  may  they 
imposed  of  during  close  Mason.    The  conser- 
vation commission  is  authorized  to  issue  license 
to  capture  animals  for  propagat  Ion;  fee  for  permit , 
$1.    License  to  breed  or  sell  ferrets,  fee,  $10;  to 
3  ferret  without  breeding,  fee,  $2. 
Bounties:  Panther,  $20;  paid  by  State. 


60 New  York:  If  injuring  property,  skunks  may  be 
taken  at  any  time  and  in  any  manner,  but  the  skins 
of  animals  so  taken  shall  not  be  possessed,  sold, 
bought,  or  trafficked  in. 

«'  In  sections  of  State  designated  by  conservation 
commission  beaver  may  be  trapped  March  l- 
March  31. 

NORTH    CAROLINA 

[More  than  half  of  the  100  counties  in  the  State 
have  local  laws  relating  to  fur  animals.  Informa- 
tion regarding  open  seasons,  license  requirements, 
and  trapping  and  hunting  restrictions  in  the  vari- 
ous counties  may  be  obtained  from  the  Legislative 
Reference  Librarian,  Raleigh.] 

NORTH  DAKOTA 

Open  seasons:  Dates  inclusive 

Mink. Nov.16-Apr.14 .« 

Muskrat Jan.  10-Mar.  10. 

Beaver,  otter No  open  season. 

Other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  cut  into,  molest, 
destroy,  or  dynamite  any  beaver  dam  or  beaver 
or  muskrat  house  or  mound,  or  to  shoot  muskrats . 

Licenses:  Resident,  $2;  nonresident,  $25;  issued  by 
commissioners,  deputies,  and  county  auditors. 
License  not  required  of  person  under  16  years  of 
age,  or  of  resident  or  member  of  family  residing 
permanently  with  him,  to  trap  on  own  cultivated 
land,  during  open  season.  Unlawful  to  trap 
muskrats-  on  posted  lands  of  another.  Alien 
prohibited  from  hunting,  taking,  or  killing  any 
wild  animal,  except  in  defense  of  person  or  prop- 
erty. 

Possession  and  sale:  Skins  of  fur  animals  legally 
killed  within  or  without  the  State  may  be  pos- 
sessed or  sold  at  any  time.  Green  hides  of  mink 
or  muskrat  may  be  possessed  only  during  open 
season  and  first  five  days  of  close  season. 

Shipment  and  export:  Shipment  and  export  pro- 
hibited, except  that  skins  of  fur  animals  legally 
taken  within  or  without  the  State  may  be  shipped 
at  any  time. 

Propagation:  The  State  game  and  fish  board  issues 
permits  (fee,  $5)  to  breed  and  domesticate  fox, 
mink,  muskrat,  skunk,  and  raccoon,  and  also 
permits  to  sell  or  ship  them  when  raised  in  cap- 
tivity. Under  permit  from  board  and  $500  bond , 
such  fur  animals  may  be  taken  at  any  time  for 
breeding  purposes.  Annual  reports  are  required 
of  licensed  breeders. 

Bounties:  Adult  wolf  or  coyote,  $5;  pups,  $2  each 

91  North  Dakota:  Minks  may  be  killed  at  any  time 
to  protect  one's  own  property. 

OHIO 

Open  seasons:'3  Dates  inclusive 

Raccoon,  fox,  skunk,  opossum.  Nov.  15-Feb.  1. 

Muskrat,  mink Nov.  15-Mar.  1. 

Other  fur  animals. Unprotected. 

Prohibited  methods:  Unlawful  to  dig  out  or  de- 
stroy the  house,  den,  or  burrow  of  fur  animals  or 
to  smoke  or  drown  the  animals  therefrom. 

Licenses:  Resident,  $1.25;  nonresident,  $15;  issued 
by  county  and  township  clerks.  Alien  pr  ,- 
hibited  from  hunting  or  trapping.  License  not 
required  of  owners,  managers,  tenants,  or  their 
children  to  trap  during  open  season  on  own  land. 
Written  permission  from  owners  or  authorized 
agents  required  to  trap  on  lands  of  another. 

Possession  and  sale:  Possession  of  fur  animals 
during  close  season  prohibited,  but  skins  legally 
taken  may  be  possessed  or  sold  at  any  time. 
Raccoons  legally  taken  may  be  possessed  alive  in 
inclosures  as  pets. 


Shipment  and  export:  Shipment  and  export  pro- 
hibited, except  that  skins  legally  taken  may  be 
transported  at  any  time.  Packages  containing 
fur  animals  or  parts  thereof  when  transported  by 
common  carrier  must  be  marked  to  show  con- 
tents, initial  point  of  billing,  and  names  and 
addresses  of  consignor  and  consignee. 

Propagation:  No  restrictions,  except  those  which 
prevent  capture  of  wild  stock  in  close  season. 

Bounties:  Townships  pay  a  bounty  of  $1  each  ou 
certain  hawks  and  the  great  horned  owl. 

«3  Ohio:  Protected  fur  animals,  when  damaging 
property,  may  be  destroyed  by  owners  or  tenants 
of  land  (except  on  Sunday) . 

OKLAHOMA 

Open  seasons:  Dates  inclusive 

Beaver,  otter No  open  season. 

Bear  (sec  exception) Unprotected. 

Exception:  In  Blaine,  Cad- 
do,   Comanche,    Kiowa, 

and  Major  counties No  openseason. 

Other  fur  animals Nov.  1-Mar.  1. 

Prohibited  methods:  No  restrictions. 

Licenses:  None  required. 

Possession  and  sale:  Unlawful  to  sell  pelts  of  fur 
animals  taken  during  close  season.  No  other 
restrictions. 

Shipment  and  export:  No  restrictions  on  skins 
legally  taken. 

Propagation:  The  State  game  warden  issues  per- 
mits to  propagate  fur-bearing  animals  (fee,  $2, 
together  with  fees  for  tagging).  Licensed 
breeders  may  sell  and  transport  animals  raised 
in  preserves  under  rules  prescribed  by  the  war- 
den. 

Bounties:  County  commissioners  are  authorized 
to  offer  bounty  on  gray  wolf  or  coyote  ($5),  and 
may  also  pay  bounty  of  not  exceeding  5  cents 
each  on  crows,  English  sparrows,  hawks,  rabbits, 
prairie  dogs,  pocket  gophers,  and  ground  squir- 
rels; State  pays  bounty  of  25  cents  each  on  hawks 
and  crows;  paid  by  county  clerks  under  regula- 
tions of  State  game  and  fish  warden. 

OREGON 

Open  seasons:  64  Dates  inclusive 
Beaver  (see  exception),  mink, 
otter,  fisher,  marten,  musk- 
rat,  raccoon Nov.  1-Feb.  28.65 

Exception:  Beaver  on  na- 
tional forests  and  in  Coos, 
Curry,  Douglas,  Jackson, 
and  Josephine  counties, 
no  open  season. 
Other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  destroy  musk- 
rat  house,  except  where  it  obstructs  ditch  or 
watercourse. 

Licenses:  Fee,  $2;  issued  by  State  game  commis- 
sion. License  not  required  for  trapping  on  own 
land.  Special  beaver  trapping  license,  fee,  $2. 
Fur  dealer,  $3.  L.jensee  must  keep  chrono- 
logical record  showing  number  and  kind  of  furs 
purchased,  and  names  and  addresses  of  persons 
from  whom  obtained,  and  make  verified  annual 
report  to  commission.  Unlawful  to  remove  or 
disturb  traps  of  a  licensed  trapper  on  public 
domain  or  on  land  where  he  has  permission  to 
trap.  Licensed  trappers  are  required  to  make 
annual  reports  of  number  of  animals  caught, 
receipts  for  fur,  and  where,  sold. 

Possession  and  sale:  Possession  and  sale  pro- 
hibited, except  that  animals  or  hides  legally 
taken  within  or  without  the  State  may  be  pos- 
sessed or  sold  at  any  time. 

Shipment  and  export:  Shipment  and  export  pro- 
hibited, except  that  skins  of  animals  legally 
taken  may  be.  shipped  at  any  time. 

Miscellaneous:  Unlawful  to  use  the  flesh  of  a  game 
bird  or  animal  for  trap  bait. 

Propagation:  Permits  (fee,  $2)  to  keep  fur-bearing 
animals  may  be  obtained  from  the  State  game 
commission.  No  wild  fur  animals  may  be  taken 
for  propagating  purposes  in  close  season  nor  may 
those  held  in  captivity  under  permits  be  sold  in 
that  mi  on  Yearly  reports  to  the  commission 
are  required. 
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i:  Coyote  or  coyote  pup,  $3;  adult  female 
coyote,  $4;  gray,  black,  or  timber  wolf,  or  wolf 
pup,  $2.50;  bobcat,  wildcat,  or  lynx,  $2;  mountain 
lion,  panther,  or  cougar,  $10;  seal  or  seal  pup  (in- 
cluding only  hair,  spotted,  or  leopard  seals), 
$2.50;  paid  by  county  and  half  refunded  by  the 
State.  The  State  game  commission  is  em- 
powered to  pay  additional  bounties  on  any  preda- 
tory animal  in  order  to  protect  game;  under  this 
act  it  now  pays  for  wolf,  $20;  for  cougar,  $15. 
Several  counties  are  authorized  to  pay  bounties 
on  moles,  rabbits,  and  gophers. 

•*  Oregon:  Unlawful  to  hunt  or  trap  fur  animals 
on  State  game  preserve. 

M  Bearers  doing  damage  may  be  killed  on  own  or 
leased  property,  and  the  hides  of  beavers  so  killed 
are  the  property  of  the  person  killing  them;  other 
fur  animals  damaging  property  may  be  killed  under 
permit  of  State  game  warden,  but  skins  of  animals 
so  taken  must  be  delivered  to  the  state  game 
commission  for  disposition. 

PENNSYLVANIA 

Open  seasons:  •*  Dates  inclusive 

Bear" Nov.  I-Dec.  15. 

Raccoon Oct.  1-Feb.  15. 

Muskrat,  skunk,  mink,  otter, 

opossum Nov.  1-Feb.  28. 

Fox,  wildcat,  weasel Unprotected. 

Beaver. -  No  open  season. 

Prohibited  methods:  Unlawful  to  take  bears  with 
steel  trap,  deadfall,  or  pen,  or  to  shoot  them 
except  with  a  single  bullet,  but  the  use  of  steel- 
jacketed  bullets  is  prohibited.  Steel  traps  having 
a  spread  of  jaws  greater  than  6J4  inches  may  not 
be  used  for  trapping  fur  animals  or  vermin.  All 
traps  must  bear  metal  tag  showing  name  and 
address  of  owner,  must  be  visited  once  in  every 
36  hours,  and  at  end  of  open  season  must  be 
taken  up  or  sprung.  Unlawful  to  dig  out  fur 
animals;  to  drive  them  from  holes  or  dens  by  use 
oX  smoke,  explosives,  or  chemicals;  to  cut  den 
trees;  or  to  take  fur  animals  by  use  of  poison. 
Beaver  houses  and  dams  are  protected,  except 
under  special  permit.  Unlawful  to  disturb  traps 
of  another  or  to  remove  fur  animals  therefrom. 

Bag  limits:  One  bear  a  season,  or  4  to  a  camp  or 
body  of  men. 

Licenses:  Nonresident,  $15;  issued  by  commission 
or  county  treasurer.    Resident.  $1.25  (fee  of  US 
cents  extra  to  justice  of  peace);  issued  by  county 
treasurer.    Minors  under  16  years  of  age  may 
trap  fur  anfmaig  and  vermin  without  a  1 
Licensee  required  to  wear  tag  on  middle  of  back 
lent  citizen,  members  of  family,  and  regu- 
larly hired  help,  residing  on  and  cultivating  land 
may  hunt  on  such  land,  and,  with  con 
owner,  on  ad  joining  land  without  alicease,  during 
open  season .    Alien  not  permitted  to  hunt  or  kill 
any  wild  animal  in  State,  except  in  den 
person  or  property.    Trapper  mn 
board  of  game  commissioners  number  of  each 
kind  of  fur  animals  killed.    Fur  deal 

Fw—Mdun  and  sale:  Bear  may  be  possessed  only 
Log  open  season  and  first  30  days  of 
season.  Bear  and  raccoon  skins  taken  dm  in*: 
open  season  may  be  possessed  or  sold  at  any  time. 
Raw  skins  may  be  possessed  during  the  open 
season  and  the  first  15  days  of  close  season. 

Saipmcat  and  export:  Raccoons  legally  taken  may 
be  shipped  or  exported  at  any  time.  Packages 
must  be  plainly  marked  to  show  contents,  name 
and  address  of  owner,  and  county  in  which  taken. 
Shipment  by  parcel  post  prohibited.  Nonresi- 
dent licensee  may  take  out  l  bear  legally  killed. 
No  - 
DOI  MSMd. 

Propagation:  No  restrictions  on  raising  fur  ani- 
mals, except  that  possession  and  breeding  of 
ts  is  unlawful  except  under  license  from 
Stato  board  OffpMM  rommissioners;  fet  for  license 
to  breed  and  sell  ferrets,  $25;  to  possess  a  ferret 
without  breeding,  $1. 

«:  Wildcat.  $15;  gray  fox,  $4;  red  fox,  $2; 
I,  $1.    Affidavit  on  form  supplied  by  game 


commission  must  accompany  entire  unmutilated 
skin  of  animal  when  presenting  claim  to  board 
of  game  commissioners,  at  Harrisburg,  Pa. 

•«  Pennsylvania:  Fur  animals  may  be  killed  or 
captured  alive  by  landowners  or  tenants  and  their 
employees  at  any  time  to  protect  their  growing 
crops. 

"  Bears  may  be  killed  at  any  time  in  defense  of 
person  or  property.  The  board  of  game  commis- 
sioners, upon  petition  of  200  citizens  of  a  county 
showing  that  bears  have  become  a  nuisance,  may 
permit  them  to  be  taken  at  any  time,  but  steel 
traps  and  deadfalls  may  not  be  used.  Animals  so 
taken  must  be  delivered  to  charitable  institutions. 

PORTO   RICO 

Porto  Rico  has  no  wild  fur  animals. 
RHODE  ISLAND 

Open  seasons:  M  Bates  inclusive 

Skunk Nov.  1-Apr.  15. 

Raccoon Oct.  1-Feb.  1. 

Muskrat,  mink,  otter Nov.  1-Feb.  1. 

Other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  set  wire  snares, 
or  to  use  steel  traps  with  teeth  or  with  spread 
over  6  inches,  or  choke  traps  with  greater  open- 
ings than  6  inches.  Traps  must  be  concealed  so 
as  not  to  endanger  domestic  animals  and  must  be 
visited  at  least  once  every  24  hours. 

Licenses:  Hunting  license  required  for  trapping: 
Resident,  $1.25;  nonresident,  $10.25;  alien,  $15.25; 
issued  by  town  and  city  clerks.  License  not 
required  of  resident  or  his  immediate  family  to 
hunt  or  trap  on  agricultural  lands  on  which  ac- 
tually domiciled;  nonresident  owning  real  estate 
valued  at  not  less  than  $500,  and  nonresident 
member  of  club  incorporated  for  hunting  or  fish- 
ing purposes  prior  to  Jan.  1,  1909,  which  owns 
real  estate  assessed  for  taxation  at  value  of  not 
less  than  $1,000,  may  procure  license  at  a  fee  of 
$1.25;  nonresident  guest  of  incorporated  fox  hunt- 
ing club,  $1.25  (authorizes  fox  hunting  and  is  good 
for  a  period  of  6  days);  licenses  not  issued  to 
minors  under  15  years  of  age.  Written  per- 
mission required  to  trap  on  inclosed  lands  of 
another. 

Possession  and  sale:  No  restrictions  on  skins 
legally  taken. 

Shipment  and  export:  No  restrictions  on  skins 
legally  taken. 

Propagation:  No  legislation. 

Bounties:  Fox,  $5;  crow  and  certain  hawks  and 
owls,  25  cents;  paid  by  State. 

•»  Rhode  Island:  Landowner  may  kill  fur  animals 
on  own  land  at  any  time. 

SOUTH  CAROLINA 

Open  seasons:  Dates  inclusive 

Bear,  mink,  muskrat,  otter, 
skunk,  raccoon.68  opossum, 
fox,70  and  other  fur  animals...  Nov.27-Mar.  I.71 

Prohibited  methods:  Hunting  at  nighfr prohibited 
except  for  raccoon,  opossum,  or  fox.  Unlawful 
to  shoot  or  trap  foxes,  to  dig  them  out  of  the 
ground,  or  to  push  or  drag  them  out  of  a  tree  or 
log.    Use  of  deadfall  traps  prohibited. 

Licenses:  Hunting  license  required:  Resident, 
county  license,  $1.10;  State,  $3.10;  issued  by 
county  clerk  or  game  warden;  nonresident, 
$15.25:  issued  by  county  clerk.  No  license  re- 
quired of  resident  owners,  tenants,  their  children, 
or,  under  written  permission,  their  employees  to 
hunt  during  open  season  on  own  lands.  Consent 
of  owner  or  manager  required  to  hunt  or  trap  on 
lands  of  another. 

Pi Iin  and  sale:  No  restrictions  so  skins  of 

fur  annuals  legally  taken. 

Shipment  and  export:  Skins  of  for  animals  most  be 

tagged  by  State  warden  or  deputy  before  being 

shipped  or  transported.    Tag  fees:  Otter,  red 

M;  raccoon,  gray  fox,  mink,  25  cents;  skunk, 

i-os.su m,  muskrat,  6  cents.    Packages 

uiing   furs    for   transportation    must    bear 

certificate  of  State  warden  or  deputy  that  the  tag 
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SOUTH  CAROLINA— Continued 

required  to  be  attached  to  each  pelt  has  been 
properly  attached  and  paid  for.  Person,  firm,  or 
corporation  shipping  furs  must  make  monthly 
report  to  county  game  warden  of  number  of  skins 
shipped  or  transported.  Shipments  must  be 
labeled  to  show  the  number  and  kind  of  skins  in 
the  package  and  the  consignor  and  consignee. 
No  other  restrictions  on  skins  of  fur  animals 
legally  taken. 

Propagation:  No  legislation. 

Bounties:  None  paid. 

••  South  Carolina:  Raccoons  may  be  killed  after 
July  15  by  the  owners  of  crops  which  they  are 
destroying. 

7°  Foxes  doing  damage  may  be  shot  on  one's  own 
premises  at  any  time. 

71  Hunting  season  for  raccoon,  opossum,  and  fox, 
Sept.  1-Mar.  1.  Wildcats  may  be  killed  without 
license  at  any  time  by  officers  of  the  law  and  by 
landowners  upon  their  own  holdings. 

SOUTH  DAKOTA 

Open  seasons:  Dates  inclusive 

Mink,  muskrat,  skunk  (season 
opens  at  noon  and  closes  at 

noon). .-  Dec.  1-Mar.  1." 

Beaver,"  otter No  open  season. 

Other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  shoot  muskrats, 
or  to  destroy  or  molest  muskrat  houses,  except 
that  these  may  be  opened  without  injury  thereto 
for  the  purpose  of  placing  traps  therein  during 
open  season.  No  person  may  set  or  operate  more 
than  75  traps  at  any  one  time. 

Licenses:  Resident,  $5;  nonresident,  $25;  issued  by 
game  warden  and  county  treasurer.  License  not 
required  of  residents  under  14  years  of  age,  nor  of 
landowners  trapping  on  own  lands  during  open 
season.  Unlawful  to  hunt  on  cultivated  or 
posted  lands  of  another  without  permission  of 
owner. 

Possession  and  sale:  Unlawful  to  possess,  buy,  or 
soil  raw  skins  of  protected  fur  animals  during 
close  season,  whether  taken  or  killed  within  or 
without  the  State. 

Shipment  and  export:  Unlawful  to  ship  raw  skins 
of  protected  fur  animals  during  close  season, 
whether  taken  or  killed  within  or  without  the 
State. 

Propagation:  Not  permitted. 

Bounties:  None  paid  by  State.  A  county  may  pay 
$50  for  each  grown  wolf,  $4  for  each  wolf  (other 
than  coyote  or  prairie  wolf)  less  than  1  year  old, 
$10  for  each  mountain  lion,  and  $4  each  for  coyote 
or  prairie  wolf,  fox,  lynx,  and  bobcat. 

n  South  Dakota:  Skunks  doing  damage  around 
buildings  may  be  killed  at  any  time,  and,  under 
permit  from  State  game  warden,  muskrats  or  bea- 
vers damaging  irrigation  ditches,  embankments,  or 
public  highways  may  be  taken  at  any  time. 

TENNESSEE 
Open  seasons:  Dates  inclusive 

All  fur  animals  (season  opens 
at  noon  and  closes  at  noon) 

(see  exceptions) Oct.  15-Jan.  15." 

Exceptions: 

Davidson,       Robertson, 

and  Shelby  Counties: 

Beaver,  muskrat,  fox, 

mink,  raccoon,  skunk, 

opossum Sept.  1-Jan.  31." 

Franklin  County:  Bea- 
ver, muskrat,  fox, 
mink,  raccoon,  skunk, 

opossum Nov.  l-Jan.  31." 

Prohibited  methods:  Steel  traps  must  be  placed 
at  least  12  inches  within  the  entrance  to  a  hole, 
cave,  den,  or  hollow  log. 
Licenses:  None  required.  Written  consent  to  trap 
on  lands  of  another.  Traps  and  deadfalls  must  be 
inspected  within  each  36  hours,  and  captured 
animals  removed;  does  not  apply  to  trapping 
wildcats  in  Lauderdale  County. 
Possession     and    sale:  N  ms,     except 

locally.    In  Davidson,  Franklin,  Robertson,  and 


Shelby  Counties  the  sale  of  protected  fur  animals 
is  prohibited  during  close  season. 
Shipment  and  export:  No  restrictions  except 
locally.  In  Davidson,  Franklin,  Robertson, 
and  Shelby  Counties  it  is  unlawful  to  remove  any 
protected  fur  animal  from  county  during 
season. 

Propagation':  No  legislation. 

Bounties:  Wolf  or  panther,  $2  certificate  issued  by 
county  court,  the  amount  to  be  applied  on  pay- 
ment of  taxes. 

78  Tennessee:  Fur  animals  may  be  taken  on  one's 
own  land  at  any  time. 

TEXAS 
Open  seasons: 

All  fur  animals  (see  exception).  Unprotected. 
Exceptions:     In    Caldwell 
County,  mink,  raccoon, 

fox No  open  season . 

Prohibited  methods:  No  restrictions. 
Licenses:  None  required.    Consent  of  owner  nec- 
essary to  trap  on  posted  land. 
Possession  and  sale:  No  restrictions. 
Shipment  and  export:  No  restrictions. 
Propagation:  Permit  must  be  obtained  from  game, 
fish,  and  oyster  commissioner  to  trap  or  trans- 
port wild  animals  for  propagation. 
Bounties:  None  paid. 

UTAH 

Open  seasons: 74  Dates  inclusive 

Beaver,75 otter,  marten No  open  season. 

Raccoon,  skunk,  civet  cat Dec.  15-Mar.  31. 

Mink,  muskrat 76 Dec.  15,  1925. 

Other  fur  and  predatory  ani- 
mals  Unprotected. 

Prohibited  methods:  Use  of  silencer  on  gun  and 
discharge  of  firearm  from  automobile  or  within 
50  feet  of  a  public  highway  prohibited. 

Licenses:  Resident  citizen,  $5.  Issued  by  State 
fish  and  game  commissioner  or  deputy /county 
clerk,  or  deputy  or  authorized  agent.  Not  issued 
to  minor  under  16.  Unlawful  to  disturb  or  re- 
move traps  of  licensed  trappers  on  public  domain 
or  on  lands  where  they  have  permission  to  trap. 
Aliens  other  than  homesteaders  are  not  permitted 
to  hunt  or  trap. 

Possession  and  sale:  Skins  of  fur  animals  legally 
taken  may  be  possessed  and  sold  at  any  time, 
except  that  the  skins  of  beavers,  which  may  be 
taken  only  when  doing  actual  damage  to  property 
under  permit  of  the  commissioner,  must  be 
turned  over  to  the  commissioner  to  be  sold  by 
him.  Possession  of  beaver  skins  prohibited, 
except  by  a  permit  holder,  unless  tagged  by  com- 
missioner. Green  pelt  or  carcass  of  fur  animal 
may  not  be  possessed  except  during  open  season 
and  15  days  thereafter. 

Shipment  and  export:  Shipment  and  export  of  furs 
legally  taken  and  possessed  permitted  at  any 
time.  (See  "Possession  and  sale"  and  footnote 
75.)  Skins  of  beavers  taken  under  permit  of  the 
commissioner  may  only  be  shipped  by  the  per- 
mittee  to  the  commissioner  for  sale.  Shipment 
or  export  of  beaver  skins  prohibited,  unless  such 
skins  are  tagged  by  the  commissioner. 

Miscellaneous:  Use  of  the  flesh  of  game  animals  or 
bir'ds  as  trap  bait  for  fur  animals  prohibited. 

Propagation:  Permit  (no  fee)  from  commissioner 
required  to  propagate  fur  animals,  but  such 
animals  held  under  permit  may  not  be  killed 
during  close  season. 

Bounties:  Wolf,  $62.50;  bear,  mountain  lion, 
cougar,  $30;  coyote,  $4;  lynx,  bobcat,  $3. 

u  Utah:  Commissioner  may  shorten  or  close  sea- 
son on  fur  animals,  or  further  restrict  the  number 
which  may  be  taken,  where  necessary  to  afford 
sufficient  protection  to  any  species. 

»  When  beavers  are  destroying  property,  the 
State  fish  and  game  commissioner  may  grant  per- 
mit to  trap  them,  but  the  hides  of  animals  so  taken 
must  be  delivered  to  and  sold  bi  commissioner, 
who  shall  recompense  for  trapping  in  not  more  than 
half  of  the  proceeds  from  sales. 

■'•  i'KMX'ii;.  owner  may  trap  muskrats  doing  actual 
i  us.  ditches,  or  water  courses  in  suffi- 
cient numbers  to  insure  protection  to  such  property. 


Laws  Relating  to  Fur  Animals,  1924-1925 
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VERMONT 

Open  seasons: ::  Dates  iiiclusioe 

Muskrut  (see  exception) Oct.  25-Apr.  15. 

Kiception:  On  shores  of 
Lake  Champlain  in  Rut- 
land County,  Pouitney 
River  below  Carver 
Falls,  and  shores  of  Mem- 
phremagog     in     Orleans 

County Jan.  1-Apr.  30. 

Mink,  otter,  marten,  raccoon, 
fisher,  fox/8  skunk  (see  excep- 
tion)..  Oct.  25-Feb.  15 

,ptions:   Fox  in  Grand 

Isle  County Unprotected. 

Mink  and  otter  on  shores 
of  Lake  Champlain  in 
Rutland  County, 
Pouitney  River  below 
Carver  Falls,  and 
shores  of  Lake  Mem- 
phremagog  in  Orleans 

County Jan.  1-Apr.  30. 

Beaver No  open  season. 

Prohibited  methods:  The  use  of  set  guns,  snares, 

and  poisons  is  prohibited;  bear  traps  must  be 

Lilly  safeguarded  and  visited  once  in  48  hours. 

Unlawful  to  open  or  destroy  a  muskrat  house  or 

iace  a  trap  at  its  entrance.    Unlawful  to  dig 

skunks  from  dens  or  to  drive  them  out  by  use  of 

smoke  or  chemicals,  or  to  dig  out  fox  dens  during 

close  season. 

Licenses:  Resident,  75  cents;  nonresident,  $10.50; 

■  1  by  town  clerk.    Owners  of  farm  lands  and 

:it  minor  children  or  tenants  may  take 

fur  animals  on  own  lands  during  open  season 

without  a  license.    License  not  issued  to  person 

under  16  years  of  age  without  written  consent  of 

:it  or  guardian.    Nonresident  owning  im- 

ed  real  estate  appraised  at  not  less  than 

i  1,000,  upon  which  he  pays  taxes,  may  obtain  a 

lent  license.    Persons  trapping  on  inclosed 

of  another  must,  within  12  hours,  inform 

owner  of  location  and  number  of  traps  and  must 

t  raps  at  least  once  in  24  hours. 

Possession  and  sale:  Possession  of  fur  animals 

during  close  season  prohibited,  but  the  fur  or 

s  of  animals  legally  taken  may  be  possessed, 

taught,  or  sold  at  any  time. 

Shipment   and  export:  Packages   containing  fur 

animals  or  parts  thereof  delivered  to  a  common 

:  ransportation  must  be  tagged  to  show 

:. umber  and  kind  of  such  animals  or  skins 

.  rues  of  consignor  and  consignee,  station 

i  which  shipped,  and  destination.    A  person 

i  have  a  license  must  also  show  the 

,yx  of  bis  license  on  the  shipping  tag 

other  restrictions  on  skins  legally  taken  and 

1 1< , .  f--t-'i. 

Propagation:  Th.-    State    fUi    and    gam<>    rommis- 

siooer  Issues  special  permits  for  propagating  fur 
and  game  snim*i*  (fee,  $2  and  expense  of  tagging). 

:ials  bred  on  fur  farms  may  be  sold  an<  1 
ported  alive  at  all  tines  wlun  bearing  the  identi- 
fication tags  prescribed  by  the  commission 
Bounties:  Towns  pay  $8  bounty  on  bay  lynx  or 
bobcat,  and  $1  on  rattlesnake. 

Is  may  be  killed  at  any 
time  to  protect  one's  own  property. 

xee  may  be  taken  otherwise  than  by  trapping 
at  any  time. 

VIRGINIA 
Open  wiwim:  Datet  inclusive 

A II  fur  animals  (see local  laws)  -  Dec.  1-Mar.31.» 
•narle.  Amherst,   Madi- 
.  Nelson,  Orange, 
nia    Count 

a  *r- 

Muskrat.--  Dm         Mar.  31. 

'■  • 

.',tv: 

..  l-Dectl. 


Open  seasons— Continued. 
All  fur  animals — Continued 
Fauquier      and      Loudoun     Dates  inclusive 

Counties:  Fox Sept.  l-Mar.31.81 

Henry,     Pittsylvania,     and 

Tate well  Counties:  Fox...  Sept.  15-Mar.  15. 
Patrick    County:     Raccoon, 

opossum Oct.  15-Mar.  14. 

Gray  fox Sept.  15-Mar.  14. 

Princess  Anne  County: 
Mink,  muskrat,  otter  (for 

profit)... Nov.  1-Mar.  14. 

Prohibited  methods:  Unlawful  to  take  muskrats 
in  tidewater  sections  of  State  from  one-half  hour 
after  sunset  to  one-half  hour  before  sunrise, 
except  by  traps. 
Licenses:  Hunting  license  required  to  trap:  Non- 
resident, $10;  alien,  $20  (alien  owner  of  real  estate 
resident  for  five  years,  same  as  resident).  Resi- 
dent: State,  $3;  county  of  residence,  $1.  Issued 
by  clerks  of  circuit  and  corporation  courts.  Li- 
cense not  required  of  residents  to  hunt  foxes  with 
hounds.  Residents  and  nonresidents  and  their 
children  may  hunt  on  own  land  during  open 
season  without  a  license.  Tenant,  under  written 
consent  of  owner  or  landlord,  may  hunt  without 
license  during  open  season  on  lands  on  which  he 
resides.  Written  permission  is  required  to  trap 
or  hunt  on  lands  of  another. 
Possession  and  sale:  No  restrictions  on  skins 
legally  taken,  except  that  sale  of  red  or  gray  fox  is 
prohibited  during  close  season  in  Henry  County. 
Shipment   and  export:  No  restrictions  on  skins 

legally  taken. 
Propagation:  License  required  (fee,  $25)  to  raise 

game  or  fur  animals. 
Bounties:  Weasel,  $1;  sharp-shinned  and  Cooper 
hawk,  goshawk,  great-horned  owl,  50  cents  each; 
crow  (if  killed  April  1-September  30),  15  cents 
each;  paid  by  county  clerk. 

79  Virginia:  Season  applies  to  trapping  on  lands 
of  another,  which  is  lawful  only  with  written  per- 
mission of  owner,  which  permission  the  trapper 
must  have  on  his  person  when  trapping.  Land- 
owner may  trap  or  kill  fur  animals  on  his  own  land 
at  any  time. 

80  Unlawful  to  shoot  a  fox  in  Albemarle,  Madison, 
Nelson,  Orange,  or  Spotsylvania  County. 

81  Foxes  may  be  taken  at  any  time  by  owner  or 
tenant  of  land  to  protect  property  in  Fauquier  and 
Loudoun  Counties.  Written  permission  of  owner 
required  to  take  foxes  on  lands  of  another. 


WASHINGTON 

Open  seasons: 

Bearer . No  open  season. 

Bear  and  other  fur  animals 
(open  season  fixed  by  county 
game  commissions)  .M  M 

Prohibited  methods:  No  steel  trap  larger  than  No. 
4  may  be  used  unless  a  notice  in  the  English 
language  on  a  large  placard  is  placed  above  the 
trap. 

Licenses:  County,  $5;   issued  by  county  auditor. 
License  Dot  required  of  landowners  and 
holders  trapping  on  own  premises,  nor  of  minors 
under  16  years  of  age. 

Possession  and  sale:  Carcass  and  pelt  of  bear  law- 
fully taken  may  I  time;  beaver  akins 
secured  without  t  h<  si  at a,  i  f  inspected  and  tagged 
.  10  cents)  by  supervisor  of  game  and  game 

Olhrr 
furs  legally  taken  coming  from  w  1 1 1 1 . 
be  possessed,  sold,  and  transported,  i  I 
supervisor  of  game  and  gam*'  fish  or  count] 
commission,  within  3  days  after  arrival,  and 
tagged  (tag.  10  (.Tits). 

Shipment  and  export:  Carcass  and  pelt  of  bear  and 
akins  of  other  fur  animals  legally  taken  and 
possessed  may  be  shipped  at  any  time. 

Propagation:  Breeder's  license  (fee,  $10;  renewal, 

Bounties:  None  paid  by  State.  Counties  are  per- 
mitted to  >s  on   mountain  lion  or 
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cougar,  lynx  or  wildcat ,  coyote,  timber  wolf,  bear, 
muskrat,  squirrel,  and  in  the  Columbia  River 
district  on  seal  or  sea  lion. 


«*  Washington:  Communicate  with  county  game 
commission  at  county  seat,  or  supervisor  of  game 
and  game  fish,  Box  384,  Seattle.  Bears  may  be 
killed  at  any  time  when  destroying  domestic 
animals. 

83  Under  written  permission  from  county  game 
commission  or  supervisor  of  game  and  game  fish, 
landowners  and  leaseholders  may  trap  muskrats 
and  moles  doing  damage  to  property. 

WEST  VIRGINIA 

Open  seasons:84  Dates  inclusive 

Skunk Dec.  1-Feb.  1. 

Red  fox,  in  Brooke,  Cabell, 
Doddridge,  Harrison,  Ka- 
nawha, Mason,  Mingo,  Mor- 
gan, Pleasants,  Roane,  Sum- 
mers, Taylor,  Upshur,  Wet- 
zel,    Wirt,    and     Wyoming 

Counties  only Dec.  1-Feb.  1. 

In  rest  of  State Unprotected. 

Raccoon,  mink,  and  other  fur 

animals Unprotected. 

Prohibited  methods:  Unlawful  to  set  a  steel  or 

spring  bear  trap  on  land  of  another. 
Licenses:  Hunting  license  required  to  trap  skunks : 
Resident,  $1;  nonresident,  $15;  issued  by  county 
clerk.  Resident  landowner,  his  resident  chil- 
dren, or  tenants,  may  hunt  during  open  season 
on  own  land  without  a  license.  License  not  re- 
quired of  minor  under  15  years  of  age.  Express 
permission  of  owner  or  tenant  required  to  set  or 
maintain  a  snare  or  trap  upon  land  of  another. 
Licensee  must  wear  tag. 
Possession    and    sale:  No    restriction    on    skins 

legally  taken. 
Shipment   and  export:  No  restrictions   on  skins 

legally  taken. 
Propagation:  No  restriction  on  possession  or  sale, 
but  animals  must  not  be  taken  for  breeding  pur- 
poses in  close  season  except  on  lands  owned  or 
tenanted  by  the  breeder. 
Bounties:  Wildcat,  bobcat,  or  catamount,  $5;  crow, 
10  cents;  certain  hawks  and  owls,  25  cents;  paid 
from  forest,  game,  and  fish  protection  fund. 

84  West  Virginia:  A  landowner,  his  agent,  or  ten- 
ant may  hunt  or  kill  fur  animals  on  his  own  lands 
at  any  time. 

WISCONSIN 

Open  seasons:  Dates  inclusive 

Beaver,8*  otter,  marten,  fisher, 

raccoon No  open  season. 

Mink.. Nov.  1-Mar.  31. 

8kunk Oct.  15-Jan.  31. 

Muskrat... Oct.25-Mar.31.8* 

Black  bear Unprotected. 

Prohibited  methods:  Unlawful  to  take  fur  animals 
with  the  aid  of  spear,  gun,  or  dog;  to  disturb  or 
molest  muskrat  houses,  beaver  houses,  or  beaver 
dams,  or  to  molest  or  disturb  raccoon  den  trees. 

Licenses:  Resident,  $1,  issued  by  conservation 
commission.  Each  trap  must  be  tagged,  fee,  5 
cents  each.  Report  required  from  licensed  trap- 
per on  or  before  June  1  of  each  year.  Nonresident 
not  permitted  to  trap;  alien  not  permitted  to 
hunt.  Written  consent  of  owner  or  occupant 
required  to  trap  minks  or  muskrats  on  agricul- 
tural lands  of  another. 

Possession  and  sale:  Possession  of  green  skins  of 
fur  animals  permitted  only  during  open  season 
and  first  five  days  of  close  season;  possession  pi  o- 
hibited  of  the  skin  of  a  mink  or  muskrat  which 
shows  that  the  animal  has  been  shot  or  speared. 
No  other  restrictions  on  possesson  and  sale  of 
skins  legally  taken. 

Shipment  and  export:  Shipment  of  hides  must  be 
marked  to  show  the  number  and  kinds  of  hides, 
the  name  and  address  of  the  shipper,  and  the 
number  of  his  trapping  license. 

Propagation:  Under  license  and  supervision  of  the 
commission  beaver,  muskrat,  or  skunk  may  be 


taken  and  transported  for  propagation  within  the 
State.  Special  license  required  for  beaver  farm- 
ing (fee,  $2.50,  and  25  cents  per  acre  for  all  land  in 
exoess  of  10  acres).  Special  license  required  for 
muskrat  or  skunk  farming  (fee,  $2.50,  and  H 
cents  per  acre  for  all  premises  in  excess  of  10  acrm 
covered  by  the  license). 
Bounties:  Wolf  cub  taken  between  March  1  and 
November  1,  $4;  mature  wolf  killed  at  any  time, 
$30;  fox,  $2;  paid  by  State.  County  boards  may 
offer  bounty  on  crow,  hen  hawk,  pocket  gopher, 
streaked  gopher,  ground  hog  or  woodchuck, 
English  sparrow,  blackbird,  or  rattlesnake. 

85  Wisconsin:  If  beavers  damage  property,  they 
may  be  captured  and  removed  under  permit  and 
the  direction  of  the  State  conservation  commission; 
skins  of  animals  that  are  killed  in  taking  must  be 
delivered  to  the  conservation  commission.  Owners 
or  lessees  of  darns,  under  permit  of  conservation 
commission,  may  destroy  at  any  time  muskrats  to 
protect  such  dams  or  levees,  but  they  may  not  sell, 
barter,  or  give  away  the  skins  of  such  animals 
killed  during  close  season. 

WYOMING 

Open  seasons: 

Beaver... No  open  season. M 

All  other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  trap  bears. 

Licenses:  For  trapping  in  State  game  preserves, 
fee,  $5;  for  trapping  in  national  forests,  $5;  issued 
by  State  game  and  fish  commissioner.  Employ- 
ees of  the  Federal  Government  do  not  require 
permit  to  trap  predatory  animals.  For  bear: 
Resident  (hunting  license),  $2.50;  nonresident, 
$25;  limit,  3  bears;  issued  by  commissioner.  Non- 
resident may  take  3  bears  Sept.  15-Nov.  15  under 
big  game  license.  The  killing  of  a  bear  must  be 
reported  not  later  than  December  to  the  com- 
missioner. Dog  license,  $1  (required  for  each  dog 
used  in  hunting  predatory  animals  in  national 
forests).  Permission  of  owner  required  to  hunt 
or  trap  on  inclosed  lands  of  another. 

Possession  and  sale:  Skins  of  beavers  killed  when 
doing  damage  to  real  estate  may  be  possessed 
when  duly  tagged  by  commissioner  and  affidavit 
is  furnished  the  commissioner  by  the  owner  of 
the  real  estate  showing  the  damage  and  number 
of  beavers  killed,  and  upon  the  payment  of  50 
cents  for  each  beaver  hide. 

Shipment  and  expert:  Beaver  hides  must  be  tagged 
by  commissioner  before  being  shipped  or  trans- 

f)orted. 
iscellaneous:  Use  of  the  flesh  of  game  animals  or 
birds  as  trap  bait  for  predatory  animals  pro- 
hibited. 
Propagation:  Beavers  may  be  taken  for  propaga- 
tion under  a  $5  permit,  but  animals  so  taken  must 
be  kept  3  years  before  being  killed  or  sold. 
Bounties:  None  paid  by  State. 

88  Wyoming:  Close  season  on  beaver  expires  Mar. 
15,  1925.  If  beavers  damage  real  estate  the  owner 
thereof  may  destroy  them,  but  must  furnish  State 
game  and  fish  commissioner  with  affidavit  showing 
damage  and  number  killed. 

Laws  of  Canada 

ALBERTA 

Open  seasons: 87  Dates  inclusive 

Mink,  fisher,  marten,  fox  88... .  Nov.  1-Mar.  31. « 

Otter Nov.  1-Apr.  30. 

Muskrat  (see  exception) Dec.  1-Apr.  30. 

Exception:  South  of  North 

Saskatchewan  River No  open  season.*0 

Beaver8' Dec.  31, 1925.  *» 

Other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  use  poison  for 
taking  fur  animals;  or  to  destroy,  partially  de- 
stroy, or  to  leave  open  any  muskrat  or  beaver 
house  or  beaver  dam. 

Licenses:  Trapping:  Resident,  $2;  nonresident, 
$25;  issued  by  minister  of  agriculture.  License 
not  required  of  farmer,  or  member  of  his  family 
while  actually  residing  with  him  upon  his  farm, 
for  trapping  on  own  land.  Consent  of  owner  or 
occupant  required  to  trap  on  inclosed  or  culti- 
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vated  lands  of  another.  Permits  to  trap  on  game 
or  forest  reserves  may  be  granted  under  regula- 
tions of  the  lieutenant  governor  in  council.  Taxi- 
dermist: $5.  Dealer  in  furs  and  skins  of  protected 
animals  at  a  specified  place  of  business,  or  within 
1  mile  thereof:  Resident  of  a  city,  $25;  resident 
outside  of  a  city,  $10;  nonresident,  $100.  Trav- 
eling license  issued  to  holder  of  a  dealer's  license 
or  his  manager  upon  payment  of  fee  of  $15.  Trav- 
eling buver:  Resident,  $25;  nonresident,  $100. 
-vsident  buying  wholesale  from  licensed 
dealers,  $5  (good  for  10  days  only).  Licensee 
must  make  semiannual  reports  to  department  of 
agriculture.  License  to  sell  skins  by  tender  or 
auction,  fee,  $25.  Issued  by  minister  or  agents. 
Possession   and  sale:  No  restrictions  on  prime 

skins  legally  taken  and  possessed. 
Shipment  and  export:  -Export  of  furs  and  skins 
ibfted  except  under  permit  from  minister. 
N  o  furs  or  skins  on  which  royalty  has  not  been 
:  may  be  exported,  and  a  special  permit  from 
minister  is  necessary  to  ship  out  unprime 
skins.    Export  of  live  wild  foxes  prohibited. 
Propagation:  Manager  of  fur  farm  required  to 
.  reports  January  1  and  July  1  of  each  year. 
•rt  of  live  animals  from  fur  farms  allowed 
f>n  permit  from  the  minister  of  agriculture. 
Permit,  with  fees,  required  to  export  live  musk- 
mink,    fisher,    marten,    otter,    or   beaver, 
whether  raised  on  a  fur  farm  or  otherwise  (orders 
in  council). 
Bounties:  The  council  of  any  rural  municipality  is 
authorized  to  offer  a  bounty  on  wolf. 


yrrta:  lieutenant    governor    in  council  may 
change  close  seasons  on  fur  animals, 
nlawful  to  trap  fox  for  export. 
»•  Unlawful  to  destroy  a  beaver  dam  unless  author- 
i  do  so  by  the  lieutenant  governor  in  council, 
who  may  also  authorize  the  killing  of  beavers  or 
•Cher  fur  animals  when  such  killing  is  deemed  to  be 
•  est. 
m  Lieutenant  governor  in  council  may  declare 
•pen  seasons  locally  on  beaver  and  muskrat. 

BRITISH   COLUMBIA 

Open  seasons:  •' 

Prohibited  methods:  Unlawful  to  use  poison  in 

taking  fur   animals,   except   that   farmers  and 

jx.ultryruen  may  protect  own  stock;  to  destroy 

mu5-  ■  r  houses,  except  under  permit 

-event  damage  on  dyked   or    agricultural 

or  to  hunt  fur  animals  at  night. 

Licenses:  Trapping:  Resident,  British  subject,  $10; 

resident  or  resident  alien  not  permitted  to 

:    nonresident  special  license  to  hunt— not 

trap— bears  from  January  1  to  July  1,  $25;  non- 

.   rural  hunting  license,  fee,  $25,  and 

additional  toes  of  $15  to  $25  for  each  bear  killed. 

License  not  issued  to  boys  under  18  years  of  age 

consent  of  parent  or  guardian. 

Issued  by  provincial  game  warden  or  authorised 

of  owner  required  to  trap  on  inclosed,  cleared,  or 

.  land  of  another.    A  licensed  trapper 

I  first  occupies  a  trap  line  not  later  than  15 

days  after  the  beginning  of  any  open  sea 

trapping  Is  protected  against  other  trappers. 

.  I  to  touch  or  interfere  with  traps  set  by  a 

licensed    trapper.    License   most    be   returned 

within  two  months  after  it  expires,  with  a  state- 

Mat  of  miuit*  r  of  fur  animals  of  sjjflfa  kind  taken 

. 
UOBMBd  trapj^r  selling  skins  taken  by  hin,*-lf  . 
nonresident  or  his  esjent,  $£*).     Ltaenaa  re« 
for  each  place  of  business.    For  dealer  most  make 

%  num- 
ber and  kind  of  skins  purchased  and  date  oi  trans- 
actions. TvHtrwUm:  $6.  Tanner:  $6.  Oame 
conservation  board  may  grant  permits  (fee,  $25) 


taken 
d  only 


during  open  season  and  for  two  months  there- 
after (three  months,  north  of  52d  parallel),  except 
under  special  permit  from  game  conservation 
board.  Unlawful,  for  fur  trader  to  possess  skins 
on  which  royalty  has  not  been  paid.  Does  not 
apply  to  skins  taken  by  a  licensed  trapper  if  sold 
to  a  licensed  resident  dealer  nor  to  skins  of  ani- 
mals raised  in  captivity.  Bears  may  be  sold 
only  as  permitted  by  regulations. 

Shipment  and  export:  Export  of  pelts  of  fur  ani- 
mals allowed  only  during  open  season  and  for  two 
months  thereafter  (three  months,  north  of  52d 
parallel),  under  special  permit  of  game  con- 
servation board.  Packages  must  be  prepared  so 
that  they  may  be  easily  opened  for  examination, 
or  labeled  with  a  full  description  of  the  contents, 
and  names  and  addresses  of  the  consignor  and 
consignee,  and  accompanied  by  export  permit. 

Propagation:  A  permit  from  the  game  conserva- 
tion board  is  required  to  propagate  fur-bearing 
animals  or  to  take  them  for  breeding  purposes. 
Breeder  must  keep  a  record  of  transactions  as  to 
purchases  and  sale  of  stock,  which  record  must 
be  open  to  inspection  of  any  game  warden,  and 
must  make  verified  report  to  game  conservation 
board  on  or  before  August  31.  Live  animals  and 
birds  may  be  exported  only  under  permit;  and  a 
permit  is  required  to  take  foxes  or  other  fur 
animals  in  close  season. 

Bounties:  Panther,  $40;  timber  wolf,  $25;  coyote, 
$2  (if  not  less  than  one  week  old);  big-horned  or 
snowy  owl,  $1;  magpie  and  crow,  20  cents  each; 
eagle,  $1.  (Rates  fixed  from  time  to  time  by 
lieutenant  governor  in  council.) 


»i  British  Columbia:  Seasons  on  fur  animals  fixed 
annually  by  lieutenant  governor  in  council.  For 
regulations  apply  to  secretary  game  conseravtion 
board,  Vancouver,  British  Columbia. 


MANITOBA 

Open  seasons:92 
North  of  fifty-third  parallel—  Dates  inclusive 

Fisher,  pekan,  sable,  marten, 

mink Nov.  1-Mar.  31. 

Otter,  beaver Nov.  1- Apr.  30. 

Muskrat Mar.  15-May  15. 

Fox,  lynx Nov.  1-Feb.  28. 

South  of  fifty-third  parallel— 
Fisher,  pekan,  sable,  marten, 

mink. Nov.  1-Mar.  31. 

otter,  beaver93 No  open  season. 

Muskrat Mar.  15-Apr.  30. 

Fox,  lynx Unprotected. 

Prohibited  methods:  Use  of  poison  or  dog  in  taking 
or  hunting  fur  animals  is  prohibited.  Unlawful 
to  shoot  or  spear  muskrats  or  to  destroy  muskrat 
houses.  Beaver  bouses  and  dams  protected, 
except  under  permit  to  protect  property. 
Licenses:  Trapping:  Resident,  $2;  nonresident 
Canadian  citizen,  $50;  nonresident  alien,  $200; 
issued  by  minister  of  agriculture  and  immigra- 
Permission  of  owner  required  to  trap  on 
cultivated  or  inclosed  lands  of  another.  Licensee 
must  return  his  license  and  make  a  report  during 

month  of  June,  showing  the  number  ol 
kind  of  animals  taken.  Fur  trading:  Nonresident 
trader,  $50;  traveling  fur  buyer,  %'. 
raw  fur  merchant  or  dealer,  $10;  resident  traveling 
agent,  $10;  issued  by  minister.  Licensees  are 
required  to  keep  record  and  to  make  monthly 
rta  of  furs  handled.  Far  dressing  and  tan- 
ning: $10;  issued  by  minister.  Licensee  n  u  t 
keep  records  and  report  to  the  chief  game  guaidi.  ii 
on  or  before  the  10th  of  each  month  the  number 
of  royalty  pelts  handled  and  the  name  and  ad- 
dress of  person  forwarding  or  delivering  the  skins. 
Possession  and  sale:  Possession  of  unprime 

Unlawful  to  purchase  or  sell  the 
skins  of  muskrats  that  have  Deon  speared  or  shot. 
Any  person  purchasing  or  acquiring  pelts  from  a 
trapper  must  ascertain  that  he  holds  proper  trap- 
ping permit  and  at  the  same  time  record  his 
name  and  the  number  of  his  permit.  Unlawful 
to  purchase,  barter,  or  trade  the  pelt  of  a  fur 
animal  taken  during  the  close  season  (does  not 
apply  to  imported  skins).  No  other  restrictions 
oa  skins  legally  taken. 
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Shipment  and  expon:  Export  prohibited  of  un- 
prime  skins  or  skins  on  which  royalty  is  payable 
unless  such  skins  have  coupons  attached  to  show 
royalty  paid;  each  shipment  must  be  accompa- 
nied by  a  permit  procured  from  minister  upon 
surrender  of  counterpart  of  royalty  coupon,  and 
have  attached  a  declaration  of  the  number  and 
kinds  of  skins  contained,  and  also  set  forth  that 
counterfoils  of  royalty  coupons  are  attached  as 
required.  Shipment  or  removal  from  Province 
prohibited  except  by  express  or  mail.  No  other 
restrictions  on  skins  legally  taken.  Export  pro- 
hibited of  live  protected  animals  (except  ranch- 
bred  animals)  except  under  permit  from  minister 
(if  agriculture  and  immigration  (permit  must 
accompany  shipment  to  destination);  fees,  for 
black  or  silver  fox,  $100;  for  other  fox,  $15;  for 
otter,  $25:  for  beaver,  $5;  for  mink,  fisher,  or 
marten,  $1;  for  muskrats,  $2  a  dozen  or  fraction 
thereof. 

Propagation:  License  (fee,  $5)  must  be  obtained 
from  the  minister  to  operate  a  fur  farm.  Licensee, 
on  or  before  the  first  days  of  January  and  July, 
must  make  verified  reports  showing  the  number, 
species,  age,  and  sex  of  the  animals  on  hand, 
from  whom  procured,  and  the  number  which 
have  died  during  previous  six  months,  with 
cause  of  death. 

Bounties:  Timber  wolf,94  $5;  other  wolf,94  $2;  half  is 
refunded  to  municipality  by  provincial  treas- 
urer. 


•*•  Manitoba:  The  lieutenant  governor  in  council 
may  shorten  the  current  open  season  on  fur  ani- 
mals. Trapping  in  provincial  game  preserves 
prohibited. 

93  Chief  game  guardian  may  take  necessary  steps 
to  prevent  beaver  damage,  but  no  beaver  dams  may 
be  disturbed  between  Oct.  1  and  Apr.  1. 

94  Poison  may  not  be  used  to  capture  wolves  for 
bounty. 

NEW   BRUNSWICK 


Open  seasons:  Dates  inclusive 

Mink,    otter,    fisher,    marten, 

sable Nov.  1-Mar.  31. 

Fox Oct.  1-Feb.  28. 

Muskrat  (see  exception) Mar.  25-May  1. 

Exception:  In  Carleton, 
Gloucester,  Kent,  Mada- 
waska,  Northumberland, 
Restigouche,  and  Vic- 
toria Counties Mar.  25-May  25. 

Beaver No  open  season.95 

Other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  take  fur  animals 
by  use  of  poisons,  with  aid  of  hounds,  or  with  gun 
equipped  with  silencer;  to  dig  out  foxes  from  their 
homes  or  earth  burrows;  or  to  shoot  muskrats. 

Licenses:  Trappers  and  fur  dealers:  *  Persons  domi- 
ciled in  Province,  $10;  all  other  persons,  $50. 
Trappers  and  fur  dealers  must  furnish  the  min- 
ister with  written  declarations  showing  their 
names  and  addresses,  the  location  of  warehouses, 
shops,  posts,  or  caches  whei  e  skins  are  to  be  stored 
and  the  places  from  which  the  skins  will  be 
shipped  out  of  the  Province,  and  must  make 
monthly  reports  of  operations.  Issued  by  min- 
ister of  lands  and  mines.  License  is  required  to 
traffic  in,  cure,  or  tan  skins:  Resident,  $10;  non- 
resident or  resident  alien,  $50;  issued  by  minister. 
Special  license  (accompanied  by  necessary  tags) 
to  trap  beavers  at  designated  times  may  be  issued 
by  minister;  fee,  $5  for  each  animal. 

Possession  and  sale:  Possession  prohibited  of  furs 
on  which  royalties,  as  fixed  by  lieutenant  gov- 
ernor in  council,  have  not  been  paid;  possession 
of  green  skins  or  carcasses  of  protected  fur  animals 
in  close  season  prohibited. 

Shipment  and  export:  Skins  legally  taken,  pos- 
sessed, tagged,  and  on  which  the  royalty  has  been 
paid,  may  be  exported  under  permit  from  miu- 
feter.  Permit  from  minister  required  to  export 
live  fur  animals. 

Propagation:  Permits  to  capture  wild  fur  animals 
for  propagation  within  the   Province  may  be 


obtained  from  the  minister,  who  fixes  the  fee  for 
such  permit. 
Bounties:  Wildcat,  $3. 

•»  Neiv  Brunswick:  Expires  Nov.  1,  1927. 

•»  License  requirements  and  other  provisions  of 
act  do  not  apply  to  hunter  or  trapper  who  is  a 
British  subject  domiciled  and  residing  in  Province, 
who  actually  hunts,  provided  he  sells  his  furs  to  a 
person  domiciled  in  the  Province. 

NORTHWEST  TERRITORIES  •? 

Open  seasons: «  Dates  inclusive 

Mink,  fisher,  marten Nov.  1-Mar.  14. 

Otter,    beaver,    muskrat    (see 

exception). Oct.  1-May  14. 

Exception:  Muskrat,  north 

of  latitude  64° Oct.  1-June  14. 

Foxes Nov.  15-Mar.  31. 

Prohibited  methods:  Unlawful  to  use  poison  in 
taking  fur  animals  or  to  destroy  or  injure  any 
muskrat  house  or  beaver  dam  or  house. 

Licenses:  Trapping:  Resident,  $2;  nonresident, 
British  subjeot,  $75;  other  nonresident.  $150. 
Fur  dealer  and  trader  or  trafficker  in  furs:  Resi- 
dent, $5;  nonresident  British  subject,  $150;  non- 
resident not  British  subject,  $300.  Issued  by 
director  of  Northwest  Territories.  License  not 
required  of  native-born  resident  Indian,  Eskimo, 
or  half-breed. 

Possession  and  sale:  Licensed  trapper  may  sell  or 
trade  the  skins  of  animals  he  has  legally  taken. 
Possession  of  unprime  or  low-grade  furs  prohib- 
ited.   No  restrictions  on  other  skins  legally  taken . 

Shipment  and  export:  No  restrictions  on  skins 
legally  taken  and  possessed. 

Propagation:  Permits  may  be  obtained  to  take  fur 
animals  for  propagation. 

Bounties:  Timber  wolf,  $30  (skin  must  be  sur- 
rendered). 

•'  Northwest  Territories  means  the  northwest  terri- 
tories formerly  known  as  Rupert's  Land  and  the 
Northwestern  Territory  (except  such  portions 
thereof  as  are  included  in  the  Provinces  of  Ontario, 
Quebec,  Manitoba,  Saskatchewan,  and  Alberta, 
and  the  Yukon  Territory),  together  with  all  British 
territories  and  possessions  in  North  America  and 
all  islands  adjacent  thereto  not  included  within  any 
Province,  except  the  Colony  of  Newfoundland  and 
its  dependencies. 

98  Trapping  prohibited  on  Victoria  and  Banks 
Islands  and  in  Peel  River.  Yellowknife,  Slave  River, 
and  Backs  River  Preserves,  which  have  been 
reserved  as  hunting  and  trapping  grounds  for  native 
Indians,  Eskimos,  and  half-breeds. 

NOVA  SCOTIA 


Open  seasons:  M  Dates  inclusive 

Beaver,  marten,  fisher No  open  season. 

Bear,  wolf,  wildcat Unprotected. 

Other  fur  animals. Nov.  l-Jan.31. 

Prohibited  methods:  Unlawful  to  take  any  pro- 
tected fur  animal  (unless  under  a  permit)  from  a 
burrow  or  den  by  smoking,  digging,  or  other- 
wise; to  take  fur  animal  by  use  of  poison;  to  dam- 
age or  molest  a  beaver  dam  or  house  or  a  muskral 
house  or  to  set  snare  or  trap  within  25  feet  of  the 
latter. 

Licenses:  Trapping:  None  required  of  resident; 
nonresident.  $50;  issued  by  Provincial  secretary, 
commissioner  of  forests  and  game,  and  municipal 
clerks.  Fur  buyers:  Nonresident,  $100;  resident, 
$5;  resident  traveling  buyer,  $25;  issued  by  com- 
missioner. Fur  buyer  must  keep  record  and  make, 
monthly  report  of  number  of  skins  bought  or  sold, 
together  with  names  and  addresses  of  parties 
from  whom  purchased  or  to  whom  sold.  Royal- 
ties of  varying  amounts  must  be  paid  on  all  furs, 
except  bear,  wolf,  and  wildcat. 

Possession  and  sale:  Unlawful  to  possess  or  sell  i  hs> 
green  hide  of  any  beaver,  fisher,  or  marten,  or  to 
possess  the  green  hide  of  any  fur  animal  taken  on*, 
of  season.  No  other  restrictions  on  skins  legally 
taken. 


Laws  Relating  to  Fur  Animals,  1924-1925 
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NOVA  SCOTIA— Continued 

Shipment  and  export:  Unlawful  to  export  skins  of 
fur  animals  except  under  certificate  of  inspection 
and  permit  (fee,  50  cents)  from  a  game  inspector. 

Propagation:  Permits  (fee,  $1)  to  take  wild  animals 
may  be  obtained  from  the  commissioner  of  forests 
and  game  under  such  restrictions  as  he  may  pre- 
•. lawful  to  keep  fur-bearing  animals  in 
captivity  for  breeding  purposes  without  a  permit 
from  the  commissioner;  fee,  $2  for  each  kind  of 
animal  kept,  payable  annually.  Reports  are 
. : red  annually  on  December  8  1 .  Unlawful  to 
trespass  in  inelosures  for  fur  animals. 

Bounties:  None  paid. 


>a  Scotia:  Fox,  raccoon^  skunk,  weasel,  or 
muskrat  may  be  killed  on  one's  own  inclosed  prem- 
ises tor  the  protection  of  private  propert  y . 

ONTARIO 
Open  seasons:  "°  Dates  inclusive 

Mink, fisher, marten, raccoon..  Nov.  l-Mar.  31. 

krat  (see  exception) Apr.  1-May21. 

Exception:  South  of  French 

and  Mattawa  Rivers Mar.  1-Apr.  21. 

Beaver,  otter  (see exception)...  Dec.15-Mar.31.101 
Exception:  South  of  French 
River,    Lake   Nipissing, 

and  Mattawa  River Jan.  1,  1925. 

r  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  shoot  or  spear 
muskrat,  to  injure  or  destroy  any  muskrat  or 
beaver  house  or  beaver  dam,  or  to  set  trap  closer 
than  5  feet  to  a  muskrat  or  beaver  house. 
Licenses:  Trapping:  Resident,    $5;     nonresident, 
$50;  issued  by  department  of  game  and  fisheries. 
License  not  required  to  take  bear  or  wolf  by  anv 
means,  or  fox  by  means  of  gun  or  dog.    Nonresi- 
not   permitted   to  take  beaver  or  otter. 
iers  and  their  sons  may  trap  on  own  land 
>g  open  season  without  license,  except  that 
>  necessary  to  trap  beaver  or  otter 
thereon  (fee,  $11).    Permission  of  owner  required 
to  trap  beaver  on  lands  of  another.    Fur  dealers 
or  traders:  Resident  British  subject.  $25  (store 
license),  $100  (traveling  fur  buyer),  $100  (whole- 
ii  cense);  resident,  $1  (restricted— buying  for 
personal  use);   alien  or  nonresident,  $200;   non- 
lent,  $5  (buying  from  wholesalers);  licensee 
must  make  reports  monthly.    Fur  dressing  and 
tig:  $10;    licensee  must  keep  records  and 
make  monthly  reports. 
Psssunsisii  and  sale :  Possession  of  furs  during  close 
season  prohibited  except  during  first   10  days 
r  permit.    Possession  and  sale  of  unprime 
skins  prohibited,  except  under  permit.    Unlaw- 
ful for  trapper  or  farmer  to  self  beaver  or 
skins  except  to  a  licensed  dealer.    Unlawful  to 
have  skins  dressed,  plucked,  or  treated  in  any- 
way except  under  permit  obtained  upon  payment 

Shipment   and   export:  Kxport   prohibited   except 

uii<i.  r  iH-riuit  obtain-  •  !  u\»<n  p  in  merit  nlmjsHISJ 

"ther  restrictions  on  skins  legally  taken, 

possessed,  or  tagged.    Shipments  must  be  made 

bf  "press  of  para]  port  and  pgslrngM  most  be 

narked  with  a  li-t  of  t  be  contents  and  the  names 
and  addresses  of  consignor  and  consignee. 
waaagaii-.n  :  ^  required  of  breeders  of 

game  or  nr  animals.  Licensed  fur  breeders  may 
sell  Hve  animate  or  skins  during  open  season  upon 
i.aym<mt  <.f  rejaluef.  Tht  minister  may  gram 
permits  to 'take  fur  animals  for  propagating  pur- 

lte«tl«a»  Or  ay  timber  wolf,  $15;  wolf  pups  under 
"If,  $10;  pah! 

•*1  treasurer  pays  entire  bounty 


iage  to  roads  or  pri 


nay  be  destroyed  in 

I  10  taken  may  not  bo 
tpt  under  permit  from 

■ 

from   mmi't.    . 
••  or  kill  beaver  doing 
roperty. 


PRINCE  EDWARD  ISLAND 

Open  seasons:  Dates  inclusive 

Otter,  marten,  mink,  muskrat.  Nov.  l-Mar.  31. 

Beaver No  open  season.10' 

Other  fur  animals Unprotected. 

Prohibited  methods:  Unlawful  to  put  out  poi- 
soned baits  for  fox  or  other  animals. 

Licenses:  Trapping:  None  required  of  resident; 
nonresident,  $50;  issued  by  secretary -treasurer  of 
Province.  The  game  warden  may  grant  permits 
to  take  beaver  and  issue  coupons  "(fee,  $1  each)  to 
tag  skins  of  animals  taken. 

Possession  and  sale:  Possession  and  sale  during 
close  season  prohibited.  Holders  of  permits  may 
possess,  buy,  or  sell  beaver  skins  which  have 
proper  coupons  attached. 

Shipment  and  export:  No  restrictions  on  animals 
legally  taken,  possessed,  and  tagged. 

Propagation:  Several  special  acts  of  the  provincial 
legislature  regulate  fox  ranching  on  the  island. 
The  animals  are  assessed  for  taxation,  ranches  are 
protected  from  trespass  under  heavy  penalties, 
and  incomes  from  ranches  are  taxed. 

Bounties:  None  paid. 


im  Prince  Edirard  Island:  Beaver  may  be  taken 
under  special  license.  They  may  be  destroyed  by 
the  owner  of  private  property  on  which  they  are 
locating  and  building  dams,  and,  under  permits 
from  game  warden  or  lieutenant  governor  in  council, 
their  dams  may  be  destroyed  when  necessary  to 
prevent  damage  to  property. 

QUEBEC 

Open  seasons:  Dates  inclusive 

Bear Aug.  20-June  30. 

Muskrat  (see  exception) Nov.  1-May  31. 

Exception:  South    of    50th 

parallel Mar.  15-Apr.  30. 

Fox Nov.  1-Feb.  28. 

Beaver,  otter. Dec.  15-Apr.  30. 

Other  fur  animals. Nov.  l-Mar.  31. 

Prohibited  methods:  Use  of  poisons  in  taking  fur 
animals  prohibited. 

Licenses:  Fur  dealers:  Persons  domiciled  in  Prov- 
ince, $25;  all  other  persons,  $100;  issued  by  min- 
ist.r  of  fisheries  and  game.  Fur  dealers  must 
furnish  the  minister  with  written  declarations 
showing  their  names  and  addresses,  location  of 
warehouses,  shops,  posts,  or  caches  where  skins 
are  to  be  stored  and  the  places  from  which  such 
furs  will  be  shipped  out  of  the  Province.  This 
act  does  not  apply  to  a  hunter  or  trapper  who 
actually  bunts,  if  he  is  domiciled  and  resides  in 
the  Province  and  is  a  British  subject. 

Possession  and  sale:  Persons  engaged  in  buying, 
selling,  or  taking  fur  animals  must,  on  or  before 
the  10th  of  each  month,  make  report  to  the 
minister.  Unlawful  to  possess,  buy,  or  sell  skins 
of  fur  animals  on  which  royalty  has  not  been  paid. 
N  0  oi  her  restrict  ions  on  skins  legally  taken. 

Shipment  and  export:  Shipment  and  export  pro- 
hibited, except  of  fur  animals  or  furs  on  which 
en  paid.  Skins  must  be  shipped 
open  to  view  and  each  skin  must  be  stamped  to 
show  royalty  paid  and  be  tagged  as  prescribed  by 
the  minister  before  being  shipped  In  any 
n<  r.  Packages  must  show  names  and  addresses 
of  consignor  and  consignee. 

Propagation:  The  minister  may  grant  permits  to 
take  animals  alive  for  breeding  purposes;  non- 
resident license  fee,  from  $5  to  $25. 

Bounties:  Wolf,  $15. 

SASKATCHEWAN 

Open  seasons: »"  Dates  inclusive 

Beaver  (north  of  Township  52 

""ly»   Nov.  1-Apr.  30 «« 

Mink,  fisher,  marten,  fox,  lynx.  Nov.  l-Mar.  $L 

Nov.  1-Apr.  30. 

Muskrat:  »» 
North  of  Township  52  (also 

Nov.  7  to  Dec.  14) Mar.  1-May  14. 

hip  53  (also 

14) Mar.  1-Apr.  30. 

Other  fur  animals Unprotected. 
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SASKATCHEWAN— Continual 

Prohibited  methods:  Unlawful  to  use  poison  to> 
take  fur  animals,  to  spear  or  shoot  beaver  or 
rnuskrat,  or  to  destroy  beaver  dams  or  muskrat 
hou- 

Licenses:  Trapping:  Resident,  $2;  nonresident, 
$25;  resident  licensee  must  return  license  on  or 
before  Mav  31  to  chief  game  guardian  with  state- 
ment showing  number  of  each  kind  of  fur  animals 
taken  by  him.  Fur  dealer:  Resident,  $10;  trav- 
eling agent  for  resident  dealer:  First  permit,  $50, 
and  $10  for  each  additional  permit.  Nonresident, 
$50;  traveling  agent  for  nonresident  or  nonresi- 
dent traveling  dealer.  $100;  wholesale  dealer,  $100. 
Taxidermist:  $5;  licensee  must  keep  duplicate 
receipt  book  and  furnish  a  copy  thereof  every  3 
months  to  the  minister.  Issued  by  department 
of  agriculture,  Regina.  Licensed  fur  trader  must 
make  annual  report  of  operations.  Resident 
treaty  Indians  may  trap  during  open  season  with- 
out a  license.  Consent  of  owner  or  occupant  re- 
quired to  trap  on  inclosed  or  cultivated  lands  of 
another.  No  license  issued  to  person  under  16 
years  of  age  without  written  consent  of  parent  or 
guardian. 

Possession  and  sale:  Unlawful  to  buy,  sell,  or 
possess  unprime  pelts  of  protected  fur  animals. 

Shipment  and  export:  Packages  containing  fur 
animals  must  be  plainly  marked  with  full  de- 
scription of  contents  and  names  and  addresses  of 
consignor  and  consignee.  Export  of  live  fur 
animals  prohibited  except  under  permit  of  min- 
ister; fees,  for  black  or  silver  fox,  $25;  for  cross  or 
red  fox  or  other  live  fur  animal,  $5.  Unlawful  to 
ship  unprime  furs  or  to  export  any  raw  furs  on 
which  royalty  has  not  been  paid.  No  other 
restrictions  on  skins  legally  taken. 

Propagation:  Permit  required  (fee,  $1  annually) 
to  operate  a  fur  ranch.  Permit  to  ship  live  fur 
animals  is  required;  fee,  for  black  or  silver  fox. 
$25;  for  cross  or  red  fox  or  other  fur  animal,  $5. 
Young  foxes  may  not  be  taken  from  dens  before 
May  15. 

Bounties:  Adult  timber  wolf,  $10;  pups  of  prairie 
or  timber  wolf,  $1;  paid  only  in  properly  gazetted 
wolf  districts,  when  half  is  refunded  from  Pro- 
vincial treasury. 

*»  Saskatchewan:  Trapping  on  game  preserves 
prohibited. 

>w  Beavers  are  protected  on  game  preserves  and 
south  of  Township  53. 

i0i  Minister  may  authorize  the  council  of  any 
municipality  to  destroy  beavers  or  muskrats  doing 
damage  to  highways  or  other  public  improvements. 

YUKON 

Open  seasons:  10*  Dates  inclusive 

Beaver,  otter  (see  exception)...  Jan.  1-June  30. 
Exception:  South  of  Arctic 

Circle Jan.  1-May  15. 

Marten. Noopen  season. 

Lynx,  mink. Nov.  15-Apr.  1. 

Muskrat  (see  exception) Jan.  1-June  30. 

Exception:  North  of  Arctic 

Circle Dec.  1-May  31. 

Fox  (see  exception) Nov.  15-Mar.  31. 

Exception:  South  of  Arctic 

Circle Nov.  1-Jan.  31. 

Other  fur  animals U  nprotected. 

Prohibited  methods:  Use  of  poison,  pitfalls,  spears 
or  similar  devices  prohibited,  except  that  com- 
manding officer,  Royal  Canadian  Mounted  Po- 
lice, Dawson,  may  grant  permits  to  poison  wolves 
and  other  predatory  animals.  Traps  must  be 
taken  up  within  15  days  after  close  of  open  season. 
Licenses:  Trapping:  None  required  of  resident; 
nonresident,  $100.  Fur  buyer  or  dealer  (purchas- 
ing furs  for  sale  or  export):  Nonresident,  $150; 
resident,  $25;  mercantile  establishment  buying 
furs,  $25  (required  for  each  place  of  business  other 


than  head  office);  issued  by  gold  commissioner  or 

person  designated  by  him. 

Possession  and  sale:  Skins  legally  taken  may  b« 
possessed  and  sold  at  any  time. 

Shipment  and  export:  Export  of  raw  furs  prohib- 
ited except  under  permit  issued  by  direction  of 
the  commissioner,  and  upon  payment  of  the 
export  tax.  Export  of  live  fox  prohibited.  (Her 
Propagation). 

Propagation:  Registration  of  fox  breeders  re- 
quired. Unlawful  to  export  a  fox  not  born  in 
captivity  or  which  has  been  in  captivity  for  less 
than  a  year;  any  fox  born  in  captivity  may  be 
exported  under  a  permit  (fee,  $5).  Fox  and 
other  fur  ranches,  if  posted  against  trespass,  may 
not  be  approached  without  owner's  consent.  No 
restrictions  on  other  fur  animals. 

Bounties:  None  paid. 

10«  Yukon:  Commissioner  in  council    may   alter 

seasons. 

Laws  of  Newfoundland 

Open  seasons: 107  Dates  inclusive. 

Otter,  marten,  lynx Oct.  1-Mar.  31. 

Fox... Oct.  15-Mar.  15. 

Muskrat Oct.  1-A'pr.  30. 

Beaver No  open  season. ,os 

Prohibited  methods:  Beaver  house  or  dam  must 
not  be  damaged  by  trapper.  Use  of  poisons  pro- 
hibited. 

Bag  limits:  Twenty-five  beavers  in  such  localities 
as  are  opened  by  governor  to  trapping. 

Licenses:  Trapping:  None  required  of  resident 
except  for  beaver  (beaver  trapping  license  issued 
only  to  resident  trappers  of  3  years'  standing); 
nonresident,  $.501;  issued  by  justice.  Fur  buyer 
and  shipper:  50  cents;  issued  by  game  and  inland 
fisheries  board.  Fur  buyer  must  report  opera- 
tions semiannually  on  or  before  June  30  and 
December  31  of  each  year. 

Possession  and  sale:  No  restrictions  on  skins 
legally  taken,  except  beaver. 

Shipment  and  export:  (See  Licenses.)  Unlawful 
to  export  a  live  fox  unless  raised  in  captivity. 
No  restrictions  on  skins  legally  taken,  except 
beaver . 

Propagation:  No  restrictions,  except  as  to  fox.  A 
fox  farm  must  be  licensed;  the  owner  must  at 
stated  times  make  reports  to  the  game  and  inland 
fisheries  board,  and  the  premises  must  be  at  a!i 
times  open  to  inspection  by  officers  of  the  board. 
Possession  of  fox  cub  or  fox  taken  in  close  season 
is  prohibited.  Unlawful  to  export  a  fox  not  bred 
on  a  fox  farm,  or  without  permit  from  the  board, 
to  export  a  fox  bred  in  captivity. 

Bounties:  Crow,  20  cents. 

107  Newfoundland:  Unlawful  to  trap  on  Grand  Lake 
Caribou  Preserves. 

io»  Governor  in  council  may  proclaim  open  season 
on  beaver  in  certain  localities.    Skins  of  t> 
must  be  forwarded  through  magistrate  to  depart- 1 
ment  of  marine  and  fisheries,  which  has  sole  power 
to  purchase  or  export. 

Laws  of  Mexico 

MEXICO  i« 

Open  seasons:  Dates  inclusive 

Beaver  (male  only) Nov.  1-Feb.  SB. 

No  open  season:  Females  an,d  young  of  beaver. 

Licenses:  Required  for  beaver:  Resident, $20;  non- 
resident, $40.  Issued  by  Department  of  Agri- 
culture and  Development,  Mexico  City. 

109  Mexico:  For  further  information  concerning 
trapping  and  fur  laws,  communicate  with  Director, 
Department  of  Agriculture  and  Development, 
Mexico  City,  Mexico. 
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FIRST-CLASS,  profitable  dairy  farms  are  almost 
always  found  in  groups.     The  center  of  each 
group  is  some  farm,  some  man,  some  idea. 

The  732  cow-testing  associations  now  active  in  the 
United  States  are  that  many  groups  of  improved 
dairy  farms. 

In  nearly  every  case  the  association  depends  upon 
the  activity  of  a  few  progressive  farmers,  and  cen- 
ters around  the  idea  that  every  dairyman  should 
know  the  individual  records  of  his  cows.  Every 
dairyman  needs  to  know  what  each  cow  is  pro- 
ducing if  he  is  to  manage  and  develop  his  herd 
profitably.  This  knowledge  can  be  obtained  through 
cow-testing  association  records. 

The  purpose  of  this  bulletin  is  to  show  the  need 
and  value  of  cow-testing  associations,  to  present 
briefly  some  of  the  outstanding  results  obtained 
from  a  tabulation  of  cow-testing  association  data, 
and  to  show  how  such  associations  may  be  organ- 
ized and  conducted. 


Washington,  D.  C.  Issued  June,  1925 
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LIKE  A  SEARCHLIGHT,  the  cow-testing  association  pierces 
the  dense  darkness  that  prevails  so  generally  regarding  the 
records  of  our  dairy  cows.  In  this  penetrating  and  revealing  light, 
production  and  feed-cost  records  stand  out  clearly.  Only  the  scrub 
cow  whose  milk  or  butterfat  production  is  scant  need  fear  the  light. 
Wt'll  may  that  cow  dread  the  truth  as  told  by  the  milk  scales  and  the 
Babcock  test,  because  when  her  record  becomes  known  her  doom  is 
sealed  and  she  must  depart  forever  from  the  herd. 

Far  different  is  the  fate  of  the  large  producer.  She  has  no  cause 
to  fear  the  light.  Through  the  work  or  the  cow-testing  association 
her  high  record  stands  out  as  it  actually  is,  her  true  value  becomes 
known,  and  in  the  dairy  herd  she  takes  her  proper  place.  From  that 
time  on,  if  she  is  fed  according  to  production,  she  will  produce  milk 
more  and  more  abundantly.  As  the  years  roll  around  she  may  be- 
come the  mother  of  a  strain  of  high  producers  and  persistent  milk- 
ers, and  unlike  her  distant  relative,  the  scrub,  she  may  remain  for 
many  years  an  honored  member  of  the  dairy  herd — honored  because 
profitable. 

METHODS  OF  WORK 

As  ordinarily  conducted  in  this  country,  a  cow-testing  association 
is  an  organization  of  about  26  dairy  farmers,  who  cooperatively  em- 
ploy a  tester  to  keep  production,  feed,  and  income  records  of  their 
dairy  cows.1  Knowing  the  actual  records  of  his  cows,  the  dairyman 
with  certainty  eliminate  those  that  are  unprofitable,  and  feed  the 
remainder  according  to  known  production. 

The  mod  useful  COW-teeting  association  also  compares  the  records 
of  dams  and  daughters,  promotes  the  ownership  01  better  sires,  en- 
tourages the  use  of  proved  sires,  and  shows  the  advantage  of  feeding 
-factory  rations.  This  is  a  big  program,  but  it  is  not  too  big  for 
the  well-organized  and  well-managed  cow-testing  association. 


tartars  Handbook,"  Ml»collaneouH  (  tranter  26,  United  st.it. i  Department  rt 

Ituri'.    iMvinit   details   nuanlltiL'    tl  work,   may   l>»'  obtained   cu   application 

to  Um  •  •  jrardlne  the  Babcock  test,  gee  bulletins  published 

by  the  State  agricultural  (©llegt-a  and  the  United  States  Department  of  Agriculture, 
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ACCURACY   OF  COW-TESTING  ASSOCIATION  METHOD 

In  the  cow-testing  association  work  the  milk  is  ordinarily  weighed 
and  tested  one  day  each  month,  and  the  monthly  production  is  deter- 
mined by  multiplying  the  daily  production  by  the  number  of  days 
in  the  testing  period.     (Fig.  1.) 

To  determine  the  accuracy  of  the  cow-testing  association  method 
of  calculating  production,  the  United  States  Department  of  Agricul- 
ture has  compared  the  results  of  this  method  with  actual  yearly  rec- 
ords, using  TO  yearly  individual-cow  records  of  the  Minnesota  Ex- 
periment Station.  These  Minnesota  records  gave  the  production  of 
milk  and~butterfat  for  each  milking  throughout  the  year.  By  sys- 
tematically picking  out  the  weights  and  tests  for  one  day  each  month, 
as  they  would  have  been  obtained  by  the  cow-testing  association 
method,  and  thus  calculating  the  yearly  production,  it  was  found 


Fig.  1. — The  milk  is  tested  once  a  month  and  the  results  recorded 

that  the  association  method  was  accurate  within  2  per  cent  on  milk 
production  and  within  3  per  cent  on  production  of  butterfat. 

A  tabulation  has  also  been  made  of  100  yearly  individual-cow 
records  from  the  department  farm  at  Beltsville,  Md.  These  records 
gave  only  the  milk  production  night  and  morning  for  every  day  in 
the  year.  A  yearly  total  calculated  from  one  day's  record  each 
month,  when  compared  with  the  actual  milk  production,  showed  an 
accuracy  within  1.99  per  cent.  These  comparisons  indicate  that  the 
method  used  in  cow-testing  association  work  gives  a  very  accurate 
record  of  production. 

INCREASE  IN  NUMBER  OF  COW-TESTING  ASSOCIATIONS 

The  first  cow-testing  association  in  the  United  States  was  organ- 
ized in  Newaygo  County,  Mich.,  in  1905,  and  the  testing  work  was 
begun  in  January,  1906.  Since  then,  with  the  exception  of  the  two 
years,  1918  and  1921,  there  has  been  a  rapid  and  fairly  constant 
growth  in  the  number  of  cow-testing  associations.     Table  1  shows 
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the  number  of  associations  on  July  1  of  each  year  from  1906  to  19-23, 
inclusive,  and  on  January  1,  1925.  Figure  2  shows  graphically  how 
the  number  of  these  associations  has  increased  during  those  years. 

Table  1. — Number  of  cow-test  ino  associations,  1906  to  192.'),  inclUi 


Associa- 
tions 

Year 

Associa- 
tions 

Year 

Associa- 
tions 

1 
4 
6 
25 
40 
64 
82 

1913 

100 
163 
211 
346 
459 
353 

1919 

385 

ll«i7 

1914 

1920 

468 

1915 

1921 

452 

1916. 

1922 

513 

1917 

1923..  .                        — 

63? 



1918 

1925... 

732 

The  decline  in  cow-testing  work  in  1918  and  again  in  1921  was 

ke  Largely  to  a  shortage  of  trained  testers.    The  number  of  associa- 

:n  acti ve  operation  January  1,  1925,  was  105  more  than  on  July 

1.  1923.     The  map   (fig.  3)   shows  that  they  are  widely  distributed 

throughout  the  United  States. 
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Flo.  2. — How  cow-testing  associations  have  grown  in  muBbcri  yen   by  year 

On  January  1,  1925.  there  were  18,677  members  in  these  associa- 
r>ns,  having  cowfl  <»n   test.    As  there  are   approximately 

>,000,000  dairy  cows  in  the  United  States,  the  hnmber  <>1  OOWB  now 
1  teal  in  1  ow-testing  associations  is  a  little  more  than  1  per  cent  of 
e  total 
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But  what  of  the  99  per  cent  whose  records  are  unknown?  The 
man  who  does  not  know  what  each  of  his  dairy  cows  is  producing 
from  a  dollar's  worth  of  feed  is  usually  not  in  a  profitable  business 
A  man's  progress  in  the  dairy  business  is  usually  in  direct  proportion 
to  his  knowledge  of  the  business.  If  testing  pays,  and  it  most  cer-| 
tainly  does,  the  work  should  be  extended  until  many  more  than  1  per 
cent  of  our  dairy  cows  are  placed  on  yearly  test. 

RESULTS  OF  COW-TESTING  ASSOCIATIONS 

FIVE  YEARS   OF  PROGRESS 

In  a  well-managed  cow-testing  association  the  gain  in  average 
production  per  cow  is  quite  rapid  during  the  first  four  or  five  years 
of  association  work.  In  the  case  of  three  particular  associations — j 
one  in  Michigan,  one  in  Ohio,  and  one  in  Pennsylvania — the  average 
production  of  butterfat  per  cow  during  the  first  five  years  of  testing 
showed  a  gain  each  year  in  each  association.  For  the  three  associa- 
tions when  averages  were  combined,  the  yearly  butterfat  production 
per  cow  was  as  follows:  First  year,  237  pounds;  second  year,  2JJ9 
pounds;  third  year,  278  pounds;  fourth  year,  292  pounds;  andi 
fifth  year,  305  pounds. 

What  the  average  butterfat  production  was  during  the  year  be- 
fore the  work  began  there  is  no  means  of  knowing,  but  in  many  of] 
the  herds  it  probably  was  about  the  average  production  for  all  the^ 
dairy  cows  in  the  United  States,  which  is  estimated  to  be  about  170 
pounds  a  year.  Therefore  it  seems  reasonable  to  conclude  that  the: 
cow-testing  association  work  has  practically  doubled  the  average 
production  of  butterfat  per  cow  in  these  three  associations.  The 
figures  just  given  are  normal  for  the  well-managed  cow-testing  asso- 
ciation, but  there  are  many  associations  where  the  gains  from  year 
to  year  are  not  so  great. 

Every  cow-testing  association  member  should  watch  the  produc- 
tion figures  of  his  cows,  and  he  should  not  be  satisfied  unless  there 
is  a  rapid  gain  in  average  milk  and  butterfat  production  every  year 
until  the  herd  reaches  a  high  level  of  production.  Even  then  he! 
should  not  be  satisfied  with  less  than  at  least  a  small  gain  in  produc-i 
tion  per  cow  from  year  to  year. 

HELPS  BOTH  HIGH  AND  LOW  PRODUCING  HERDS 

The  cow- testing  association  work  helps  both  low  and  high  produc-j 
ing  herds.  When  the  first  Minnesota  cow-testing  association  was 
started  near  Albert  Lea  in  1910  the  lowest-producing  herd  on  tesra 
consisted  of  30  cows  whose  average  production  was  2,958  pounds  on 
milk  and  112  pounds  of  butterfat.  That  year  the  butterfat  did  not] 
pay  the  cost  of  feed.  Four  years  later  there  were  20  cows  in  the  same! 
herd;  their  average  production  was  4,759  pounds  of  milk  and  228j 
pounds  of  butterfat,  and  the  average  income  over  cost  of  feed  was] 
$50.  In  four  years'  time  the  average  butterfat  production  per  cowl 
in  that  herd  was  more  than  doubled,  resulting  in  a  substantial  income] 
over  cost  of  feed. 

The  first  year  the  highest-producing  herd  in  that  association  con- 
sisted of  22  cows  whose  average  production  was  9,390  pounds  of  milk) 
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and  311  pounds  of  butterfat,  and  the  average  income  over  cost  of 
feed  was  $52.  Four  years  later  the  same  herd  consisted  of  25  cows 
whose  average  production  was  11,948  pounds  of  milk  and  400  pounds 
of  butterfat,  and  the  average  income  over  cost  of  feed  was  $98. 
Here  is  a  gain  in  yearly  production  of  butterfat  per  cow  of  more  than 
28  per  cent,  and  the  income  over  cost  of  feed  was  almost  doubled. 


Fig.  4. — Their  records  tell  a  pleasing  story 

These  figures  show  that  the  work  of  the  cow-testing  association 
improves  high-producing  herds  as  well  as  those  of  lower  quality.  In 
both  cases  the  results  were  brought  about  through  selection  and 
breeding,  better  feeding,  better  care,  and  better  management. 


SELLING  COWS   ON   THEIR  RECORDS 

Reliable  production  records  help  in  the  sale  of  good  stock.  Buyers 
usually  want  to  know  how  much  milk  a  cow  gives.  The  cow-testing 
association  records  not  only  tell  this,  but  they  show  her  butterfat 
production  and  the  amount  of  feed  she  ate  while  making  the  record. 
Anyone  would  pay  more  for  an  animal  whose  yearly  production 
record  shows  10,000  pounds  of  milk  and  450  pounds  of  butterfat  than 
if  nothing  definite  wrere  known  about  her. 

At  public  sales  cow-testing  association  records  have  sometimes 
greatly  raised  the  prices  received  for  cows.  Association  sales  may  be 
arranged  in  some  cases  to  advantage.  When  a  sale  can  be  arranged 
among  a  number  of  neighboring  farmers  it  is  possible  to  attract  more 
buyers  and  thus  obtain  for  the  cattle  what  they  are  actually  worth- 
Such  a  sale  has  an  advantage  to  the  buyer  also,  because  he  knows 
where  to  find  the  stock  that  is  for  sale  and  does  not  have  to  spend 
time  and  money  driving  from  farm  to  farm  looking  for  it. 

The  cow-testing  association  records  may  be  used  to  advertise  the 
dairy  herds  of  the  community.     Each  month  the  tester  may  publish 
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an  honor  list  composed  of  the  largest-producing  cows.  This  list, 
together  with  the  names  of  the  owners,  may  be  published  in  the  local 
papers  and  in  the  farm  journals.  Further  publicity  may  be  obtained 
at  reasonable  cost  through  the  use  of  cooperative  advertisements. 

HOW  FARMERS  REGARD  THE  WORK 

One  farmer  says  that  at  the  beginning  of  his  first  year  in  a  cow- 
testing  association  he  knew  he  was  making  no  money,  but  he  did 
not  know  why.  He  says  that  at  the  end  of  the  testing  year  he  still 
knew  he  was  making  no  money,  but  by  that  time  he  knew  why.  He 
is  now  the  owner  of  a  high-producing  and  profitable  dairy  herd. 


.—Scrub  1m 


When    another    farmer    joined    a    cow-testing   association    lie    was 

the  owner  of  14  cow-.     The  first  year's  records  showed  that  7  of  his 

were  very  profitable  and  that  7  were  decidedly  unprofitable. 

I         farmer  says  thai  his  herd  reminded  him  of  the  Hebrew-Egvp- 

t i : 1 1 1  story  of  the  7  i'at  years  and  the  7  lean  years,  for  as  the  7  lean 

up  the  7  tut  years;  bo  his  7  poor  cows  ate  up  the  profits 

the  7  good  cow-  made.     Winn  that  farmer  Bigned  up  for  a  second 

ow-testing  association  be  was  the  owner  of  a  smaller 

but  better  herd. 

The  following  quotations  ;iit  from  what    fanners  have  -aid  regard- 
ing cow-testing  association  work: 

I  belonged  tf  tli*-  sissociiition  my  hen]  <»f  in  cows  produced 
279  pounds  of  bntterfat,  with  as  average  Incoi ver  cost  of 

(ieed  of  187.  The  tiftii  year  my  herd,  which  then  consisted  of  17  cows,  produced 
90  ponndi  of  bntterfat  with  an  average  income  over  cost  of  feed 

of  $82. 

13420     -20 2 
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The  work  of  the  cow-testing  association  has  increased  the  cream  (lucks 
a  hour  $250  a  year  on  my  12  cows. 

It  is  the  best-paying  investment  I  ever  made. 

By  doing  away  with  guesswork  one  can  triple  his  profits  and  lessen  his  labor. 

The  association  culls  the  hoarder  cows  and  advertises  the  good  ones. 

I  found  that  my  best  cows  were  producing  butterfat  at  a  third  the  cost  of 
the  poorest  one. 

I  offered  to  sell  a  cow  for  $75  before  testing.  She  made  495  pounds  of  butter- 
fat.     I  would  not  sell  her  now. 

The  cow-testing  association  has  added  at  least  $25  a  head  to  all  the  cattle 
I  have  sold. 

The  association  has  greatly  inproved  the  social  life  of  the  community. 

What  a  change  since  the  association  was  organized.  Now  we  cooperate  in 
buying  feed,  in  hauling  cream,  and  in  holding  public  sales  of  tested  cows. 
Every  member  grows  alfalfa,  keeps  a  purebred  dairy  sire,  and  raises  the  best 
of    the   heifer  calves. 


Fig.  G. — She  foraged  on  the  very  best  of  pastures 


A  VIRGINIA  EXPERIENCE 

Seven  years  ago  a  certain  Virginia  farmer  was  a  member  of  a  cow- 
testing  association.  He  was  the  owner  of  91  cows,  and  during  that 
year  he  discovered  that  many  of  them  were  naturally  very  low  pro- 
ducers. To  make  matters  worse,  careless  hired  men  dished  up  the 
grain  with  a  scoop  shovel  and  fed  all  the  cows  alike  regardless  of 
production.  As  might  be  expected  under  those  circumstances,  pro- 
duction was  low,  feed  cost  was  high,  and  income  was  low. 

Each  year  since  then  the  cow-testing  association  work  has  im- 
proved that  herd,  which  has  been  reduced  from  91  cows  to  54.  Milk 
production  has  advanced  from  3,311  pounds  per  cow  to  5,953.  But- 
terfat production  has  advanced  from  155  pounds  per  cow  to  280. 
But  most  marvelous  of  all,  the  income  over  cost  of  reed  has  jumped 
from  64  cents  to  $146.07  per  cow  per  year — more  than  200  times  as 
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no.  7. — Her  owner  telephoned  to  a  cattle  dealer 


much.     This  increase  in  income  over  feed  cost  was  due  to  better 
cows,  betttf  feeding,  and  to  better  marketing  of  the  product. 

Last  year  the  average  cow  in  the  herd  produced  more  income  over 
cost  of  feed  than  was  produced  by  the  91  cows  seven  years  ago.  In 
t*a«t  it  would  require  228 
cows  like  those  in  the  origi- 
nal herd  to  produce  as 
much  income  over  cost  of 
feed  as  is  produced  by  the 
uverage  cow  in  that  same 
herd  to-day.  Needless  to 
say,  the  owner  is  a  firm 
believer  in  the  work  of  the 
well  -  managed  cow  -  testing 
association.     (See  fig.  4.) 

HOW   MOLLY'S  LIFE  WAS 
SAVED 

A  grade  Guernsey  cow 
named  Molly  lived  on  a 
beautiful  dairy  farm  near 
the  city  of  Baltimore.  She 
diank  pure  fresh  water  from  a  sparkling  upland  stream,  and  all 
summer  she  foraged  on  the  very  best  of  pastures.  (Fig.  6.)  Shedid 
.know  that  her  owner  was  ignorant  of  the  quality  of  the  milk  she 
gave,  nor  that   he  thought  the  quantity  rather  small.     She  did  not 

know  that  he  had  tele- 
phoned to  a  cattle  dealer 
telling  him  to  come  and  gel 
a  certain  cow  named  Molly. 
(Fiff.  7.) 

The  dealer  agreed,  but  de- 
layed   his   coming.      About 
that  time  the  county  agent 
and     the     dairy     extension 
field   man   induced   Molly's 
owner  to  join  a  cow-testing 
association  (fig.  8),  and  one 
day  the  tester  weighed  and 
tested  Molly's  milk.      (Fig. 
9.)       The  test   showed   5.5 
per  cent  butterfat  and   the 
tester    advised    that    Molly 
be  kept  a  little  longer,  be- 
canse   her  milk   more  than 
made  an  in  quality  for  what 
it  lacked  in  quantity. 
Before  that  testing  year-  had  run  it^  course  Molly  had  proved  her- 
self a  high  tester  and  persistent  milker.     Her  daily  yield  was  never 
large,  but  the  total  for  the  year  was  5,967  pounds  of  milk,  containing 
pounds  of  butterfat     In  production  of  butterfat  Molly  ranks 
among  the  highest  in  that  herd. 


B.     Her  ewner  Joined  i  <<>\\  testing  asuociatlon 
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Fig.  9. — Testing  Molly's  milk 

WHAT  COW-TESTING  ASSOCIATION  RECORDS  REVEAL 

BETTER  COWS   NEEDED 

In  most  sections  of  this  country  we  have  enough  cows,  but  not 
good  enough  cows.  Our  slogan  should  not  be  "More  Cows"  but 
"  More  Good  Cows."  Here  is  one  place  where  there  is  an  abundance 
of  room  at  the  top. 

In  the  Newaygo  County,  Mich.,  cow-testing  association  the  herd 
that  one  year  had  the  highest  average  production  of  butterfat  per 
cow  consisted  of  10  cows  and  the  herd  that  had  the  lowest  average 
production  consisted  of  20  cows.  The  herd  of  10  cows  had  a  total 
income  over  cost  of  feed  of  $666  and  the  herd  of  20  cows  $455.  The 
owner  of  the  larger  herd  needed  9  more  cows  of  the  kind  he  was  keep- 
ing to  get  as  much  income  over  cost  of  feed  as  was  produced  by  the 
smaller  herd. 

It  is  better,  however,  to  own  10  good  cows  than  21)  poor  ones.  It 
demands  less  labor  and  other  costs.  To  build  up  a  herd  of  10  good 
cows  (fig.  10)  requires  much  headwork.  To  take  care  of  a  herd  of 
29  poor  cows  requires  much  handwork.  The  dairyman  who  does  not 
use  his  head  must  work  that  much  harder  with  his  hands. 


FEEDING   FOR  PROFIT 


A  tabulation  of  more  than  21.000  yearly  records  of  cow-testing 
association  cows  has  shown  that  on  an  average  the  high  producers  of 
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milk  and  butterfat  consumed  more  dollars'  worth  of  feed  per  cow 
than  the  low  producers,  but  they  also  yielded  a  higher  income  over 
SOSt   of  feed. 

In  one  association  the  herd  that  ate  next  to  the  least  in  dollars' 
worth  of  feed  per  cow  produced  on  an  average  the  least  milk  and  the 
lea-t  butterfat,  and  paid  the  lowest  gross  income  per  cow  and  the 
lowest  average  income  over  cost  of  feed.  In  that  association  the 
herd  that  ate  the  most  in  dollars'  worth  of  feed  per  cow  produced  the 
most  milk  and  the  most  butterfat  on  an  average,  and  paid  the  largest 
gross  income  per  cow  and  the  largest  average  income  over  cost  of  feed. 
In  every  large  tabulation  which  the  writer  has  made,  the  group  of 
highest-producing  cows  ate  the  most  in  dollars'  worth  of  feed  per 
bat  they  produced  the  most  milk  and  butterfat  and  had  the 
average  income  over  cost  of  feed.  Evidently  it  pays  to  feed 
good  cows  well. 


Tic.  10. — To  build  up  such  a  herd  requires  testing,  not  "iicvs  work 

The  dairy  cow  may  be  considered  as  a  feed  market.  The  low-pro- 
ducing cow  pays  a  low  price  for  feed  and  the  high-producing  cow 
pays  a  high  price  for  feed.  A  tabulation  of  more  than  21,000  yearly 
individual-cow  records  showed  an  average  return  of  $2.13  for  every 
dollar  spent  for  feed.  The  returns  varied  from  less  than  $1  to  a 
little  more  than  $3.  The  cow  that  returns  a  dollar  for  a  dollar's 
worth  of  feed  i  I  very  poor  U'vi]  market,  but  the  eow  that  returns 
s:;  Pot  si  worth  of  feed  is  a  very  good  feed  market.    The  cow-testing 

n   herd   hook,  completely   filled  <>ut    and    posted   up  to  date, 
Ifl  one  of  the  best  feed-ma  rket    reports  the   dairyman   can  have.     It 
tells  him  how  many  dollars'  worth  of  feed  Sp  t,  D 
of  his  cows  are  eating,  also  how    much  each  <-ow  is  pa;  r  her 

GOING  UP  OR  COMING   DOWN 

The  cow-testing  association  records  show  that  some  nerds  im] 
from  year  to  year  and  that  others  do  not.    This  wae  demons! 

in  t)i<  t   two  heid-  that    wen  i    i  out i uuoiisly  during  the 

four  year-  in  one  association.   Th<  are  shown  in  Tabic  2. 
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Table  2. — Average  butterfat  production  i><  r  cow  per  year  in  two  herds  of  th 

tame  association 


Herd  a 

Herd  B 

First  year - 

377 
350 
321 
313 

234 

Second  year -.. 

244 

80S 

Fourth  vear. 

Bli 

When  the  work  began  herd  A  excelled  herd  B  in  butterfat  produc- 
tion by  a  margin  of  143  pounds  per  cow.  In  each  successive  year 
herd  A  went  down  and  herd  B  went  up  in  yield  per  cow,  until  the 
fourth  year,  when  herd  B  produced  a  trifle  more  butterfat  per  cow 
than  herd  A. 

These  figures  show  that  membership  in  a  cow-testing  association 
helps  but  little  unless  the  lessons  are  put  into  practice.  The  owner 
of  herd  A  should  find  out  why  the  average  butterfat  production  in 
his  herd  is  gradually  coming  down,  and  he  should  find  some  means 
to  face  his  herd  the  other  way.  The  owner  of  herd  B  is  doing  very 
well.  The  average  production  of  his  herd  is  going  up,  because  he  is 
weeding  out  the  poor  cows,  and  feeding  the  remaining  ones  better. 
He  should  do  his  best  year  by  year  to  push  the  average  still  higher. 
No  dairy  herd  has  ever  dropped  so  low  that  culling,  feeding,  and 
breeding  could  not  build  it  up,  and  no  herd  is  yet  so  high  that 
these  three  factors  can  not  lift  it  higher.  The  cow-testing  asso- 
ciation records  tell  the  true  story  and  show  whether  the  records  are 
going  up  or  down. 

A  DAIRY   DEAD   LINE 

The  question  is  often  asked:  When  should  a  dairy  cow  be  con- 
demned because  of  low  production?  That  is  an  easy  question  to 
ask,  but  not  so  easy  to  answer. 

According  to  estimates  of  the  United  States  Department  of  Agri- 
culture, the  average  yearly  production  of  our  dairy  cows  in  1923 
was  4,260  pounds  of  milk.  Certainly  no  one  will  contend  that  a 
mature  cow  whose  production  is  below  that  level  should  long  be 
kept  on  a  dairy  farm.  A  tabulation  of  more  than  21,000  yearly  rec- 
ords of  cow-testing  association  cows  has  shown  an  average  yearly 
production  of  6,077  pounds  of  milk  and  248  pounds  of  butterfat 
per  cow.  Many  dairymen  feel  that  a  level  of  6,000  pounds  of  milk 
and  240  pounds  of  butterfat  per  cow  per  year  should  be  required  of 
every  mature  cow  in  the  herd. 

Many  a  good  cow  has  lost  her  life  because  her  owner  did  not 
know  what  she  produced.  Many  a  good  cow's  life  is  still  in  danger 
because  her  owner  does  not  keep  production  and  feed  cost  records 
of  his  cows.  It  is  easy  to  place  the  dead  line  at  6,000  pounds  of  milk 
and  240  pounds  of  butterfat  a  year,  but  it  is  not  so  easy  to  bring  the 
record  of  every  mature  cow  above  that  line.  Culling,  alone,  will 
not  do  it  without  too  much  killing.  Culling  and  feeding,  together, 
will  not  do  it  without  too  much  killing  and  too  much  cost.  But 
culling,  feeding,  and  breeding,  all  combined,  will  do  it,  and  do  it  at 
a  cost  that  ordinarily  will  leave  a  fair  net  profit. 


Cow-Testing  Associations 


13 


DRY   TOO    MUCH   OF   THE  TIME 

In  a  Mississippi  cow-testing  association,  during  the  testing  year 
1921-22,  one  cow  produced  milk  7  months,  with  a  butterfat  produc- 
tion of  79  pounds  and  an  income  of  $7  over  cost  of  feed.  Another 
cow  produced .  milk  11  months,  made  a  butterfat  record  of  313 
pounds,  and  an  income  over  cost  of  feed  of  $64.  In  dollars'  worth 
of  feed  the  higher  producer  ate  more  than  twice  as  much  as  the  other 
cow.  but  she  produced  four  times  as  much  butterfat  and  nine  times  as 
much  income  over  cost  of  feed.  The  good  cow  was  a  persistent  high 
producer ;  the  other  was  a  very  low  producer.  Even  during  the  period 
when  she  was  fresh  she  was  a  low  producer,  and  she  was  dry  too  long. 

A  tabulation  of  more  than  10,000  yearly  individual-cow  records 
from  testing  associations  showed  that  on  an  average  those  cows 
remained  in  the  herd  4.7  years  from  the  time  they  reached  produc- 
tion age.  Similar  studies  of  records  by  the  Office  of  Farm  Manage- 
ment of  the  United  States  Department  of  Agriculture,2  and  by  C.  W. 
Larson 3  gave  4.43  years  and  4.85  years,  respectively.  Figures  from 
these  and  other  sources  indicate  that  on  an  average  dairy  cows  re- 
main in  the  herd  less  than 
ears  from  the  time  they 
reach  production  age.  If 
that  i-  true,  the  average 
dairy  cow  has  already  lived 
about  one-third  of  her  life 
before  she  directly  pays  a 
single  dollar  for  her  stable 
room  and  board.  In  other 
won  Is,  she  lives  2y2  years 
out  of  7i/2  before  she  pro- 
anv  dairy  products. 
If  during  her  5  productive 
-he  is  dry  3  months 
in  every  12,  she  is  dry  1*4 
yean  of  the  5.     Two  and 

one-half   pins  one  and  one-fourth   equal    three   and    t hive  fourths, 
ily  one-half  of  the  entire  lifetime  of  the  cow. 

If  our  dairy  cows  freshened  once  a  year  on  an  average,  which  at 

rat  they  do  not,  and  if  each  were  a  persistent   high   producer, 

their  productive  lifetime  in  the  herd  might  he   In  years  instead  of 

5  and  their  income  over  cost  of  feed  during  all  the  years  would  be 

several  time-  what  it  is  now. 

A   high-jproducing  COW   begins  to  yield  a   profit   at    the  aire  of  2  or 
3  years.    When  9he  is  G  and  7  years  of  age  the  profits  from  her  are 
very  high  and  she  may  continue  to  yield  a  profit  until  verv  I 
life',    (fig.  L2.) 

The  lifetime,  records  of  a  low-producing  <«»\\  may  he  likened  to  the 
daily  course  of  the  winter's  sun.  which  risei  late,  remains  low.  lasts 
only  a  little  while,  then  disappears.  The  lifetime  record  of  a  high- 
producing  cow  may  be  likened  to  the  daily  course  of  the  summer's 
sun.  which  rises  early,  climbs  to  :i  <j\va\  height,  remains  Long, 
descends  slowly,  and  seems  reluctant  to  disappear. 


Fu;.  11. — A  scrub  cow.  Her  owner  is  patient.  The 
row-testing  association  nbOira  how  unprofitable 
she  is 


*  Depart  m«Tit    Balletic   •".  H.    lnit.<i    s  t ..  t  •■  -    Department  of  Agriculture,    Farm    M.-mage- 


ter  County.    I ";t ..    ; 
ik  Production  Cost  Accounts.  Principle!  and  Methods. 
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WHEN  COWS  SHOULD  FRESHEN 


A  tabulation  of  10,870  yearly  records  of  cow-testing  association 
cows  showed  that  those  cows  which  freshened  in  the  fall  and  early 
winter  did  better  in  production  of  milk  and  butterfat  and  in  income 
over  cost  of  feed  than   those  which   freshened  in  the  spring  and 


Fm.  1-J. — Her  record  is  as  persistent  as  the  summer's  sun 

summer.  Those  that  freshened  in  the  fall  and  winter  produced 
11  per  cent  more  milk,  11  per  cent  more  butterfat,  and  11  per  cent 
more  income  over  cost  of  feed  than  those  that  freshened  in  the  spring 
and  summer. 

While  fall  and  winter  freshening  won  on  an  average,  they  did  not 
win  on  every  farm  or  in  every  association.  The  influence  of  date  of 
freshening  appears  to  be  a  local  problem  for  which  no  set  rule  can 
be  given. 

COW-TESTING  MEASURES  BULL-ASSOCIATION  WORK 

The  cow-testing  association  records  determine  the  true  value  of 
bull  associations.     In  the  vicinity  of  Grove  City,  Pa.,  there  are  two 


'ollowinj,'  in  the  footsteps  of  her  mother 

bull  associations  and  one  cow-testing  association.  From  that  district 
we  now  have  the  yearly  records  of  daughters  of  bull-association 
bulls  and  the  yearly  record  of  the  dam  of  each  daughter. 

"When  all  records  were  figured  to  maturity,  it  was  found  that  on 
an  average  the  dams  produced  8,785  pounds  of  milk  a  year  and 
the  daughters  &j212   pounds.     The  dams  averaged   355  pounds  of 
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butterfat  a  year  and  the  daughters  394  pounds.  Thus  the  daughters 
produced  about  5  per  cent  more  milk  and  about  11  per  cent  more 
butterfat  than  their  dams.  That  percentage  of  gain  seems  small 
until  we  realize  that  the  daughters  were  matched  against  no  or- 
dinary dams.  The  figures  further  showed  that  the  daughters  were 
by  -ix  bulls,  and  that  in  no  case  did  the  daughters  bring  discredit 
to  their  sire. 

What  would  have  happened  if  the  18  daughters  had  been  sired 
nib  bulls  or  by  inferior  purebred  bulls  is  not  hard  to  guess. 
The  fact,  learned  from  cow-testing  association  figures,  that  the 
daughters  of  these  bulls  surpass  their  high-producing  dams  by  5  to 
11  per  cent  proves  conclusively  that  the  bull  association  is  a  great 
success. 

HOW  TO  START  AND  CONDUCT  AN  ASSOCIATION 

STARTING  THE   ORGANIZATION 

After  a  community  has  become  convinced  of  the  need  of  having  a 
cow-testing  association,  the  next  step  is  to  organize.     A  meeting 
may  be  called  and  a  temporary  organization  effected.     The  neigh- 
borhood  is   thoroughly   canvassed   until    about    26   dairymen   have 
agreed  to  become  members.     Another  meeting  is  then  called  and 
lianent  organization  formed.     Officers  are  elected  and  a  con- 
it  ion  and  by-laws  adopted. 
The  best  experience  shows  that  this  work  should  be  done  under 
the  direction  of  the  dairy  extension  specialist  and  the  county  agent, 
and  with  the  full  cooperation  of  all  local  agencies. 

In  this  bulletin  is  a  draft  of  constitution  and  by-laws.  These  in- 
dicate a  form  of  organization  that  will  give  satisfaction  and  meet 
the  needs  of  most  associations.  Whatever  adaptations  are  necessary 
to  fit  them  to  local  needs  and  desires  can  readily  be  made. 

The  county  agent,  the  State  agricultural  college,  or  the  Bureau 

of  Dairying  of  the  United  States  Department  of  Agriculture,  will  on 

application    furnish   copies  of   the  constitution    and    by-laws,   also 

tin*  form  to  be  used  in  making  a  contract  between  the  as- 

ttion  and  the  tester. 

COST 

Enough  money  must  be  raised  each  year  to  pay  the  tester's  salary, 
which  i>  usually  somewhere  between  $75  and  $100  per  month,  and  to 
<!<■  for  the  incidental  expenses  connects!  with  the  work.  The 
testing  nut  lit.  costing  about  $50  must  be  purchased  the  first  year.  An 
additional  s:>"  >houl<l  pay  for  the  sulphuric  acid,  breakage,  record 
blanks,  publicity,  and  all  other  incidental  expenses  necessary  for  the 
work  tor  a  year.  Tin*  entire  cost,  including  the  board  of  the  tester 
and  })')>  transportation  from  farm  to  farm,  i>  not  high  for  each  mem- 
ber ol  tin-  association.  Generally  the  cost  is  distributed  so  tint  the 
owners  of  large  herds  pay  more  than  the  owners  of  small  herds. 

TESTING  OUTFIT 

The  testing  outfit  consists  <.t'  tin-  following:  Milk  scales,  Babcock 
;iim1  glassware,  Bampi  txiple  dipper,  t  tie  bath, 
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drainage  rack,  supply  of  commercial  sulphuric  acid  (specific  gravity 
of  1.83),  a  set  of  computing  tables,  a  suitable  box  with  lock  to  hold 
the  apparatus  and  to  keep  milk  samples  until  they  are  tested. 

SELECTING  A  TESTER 

As  a  rule  the  members  of  the  association  must  rely  largely  on  the 
State  agricultural  college  when  it  comes  to  the  selection  of  a  com- 
petent tester. 

The  tester  should  have  some  special  training  in  testing  in  addition 
to  farm  experience.  The  more  he  actually  knows  about  selection, 
feeding,  and  constructive  breeding  of  dairy  cattle,  the  greater  will 
be  the  value  of  his  services  to  the  association.  It  is  essential  that 
he  be  a  man  of  good  habits,  and  neat  and  clean  in  every  way.  He 
must  be  the  type  of  man  that  will  be  welcome  in  the  homes  of  the 
community,  because  it  is  in  these  homes  that  he  must  live  while 
working  there. 

The  farmers,  however,  must  not  expect  too  much  of  the  cow  tester. 
He  is  there  primarily  to  weigh  and  test  the  milk,  to  weigh  the  feed, 
and  to  keep  complete  and  accurate  records  of  the  work.  He  may 
also  advise  the  members  of  the  association  regarding  the  feed  and 
care  of  each  cow  in  the  herd.  He  can  not  work  miracles.  He  can 
not  by  any  method  of  feeding  get  a  yearly  butterfat  production  of 
300  rounds  from  the  cow  with  ability  to  produce  only  100  pounds. 

WORKING  WITH  THE  TESTER 

The  tester  can  be  of  great  service  if  all  the  members  of  the  asso- 
ciation will  work  with  him  toward  the  building  up  of  better  herds  of 
dairy  cattle.  The  wide-awake  tester  is  a  willing  worker.  He  begins 
his  day  in  the  early  morning  and  continues  until  the  milking  is  done 
at  night  and  the  samples  are  all  put  away  under  lock  and  key.  He 
weighs  the  feed,  weighs  and  tests  the  milk,  and  keeps  the  records  con- 
stantly up  to  date.  He  is  ready  at  all  times  to  interpret  the  figures 
to  the  best  of  his  ability  and  to  work  with  the  farmers  in  studying 
out  better  methods  of  feeding,  care,  and  management.  To  do  all  this 
and  do  it  well,  he  must  have  the  cooperation  of  the  farmers  in  the 
association. 

THE  TESTER'S  WORK 

The  tester  visits  each  farm  one  day  each  month.  Usually  he 
arrives  in  the  afternoon.  That  evening  he  weighs  the  feed,  weighs 
the  milk,  and  takes  a  sample  of  the  milk  for  testing.  He  records  all 
figures  in  the  barn  book,  from  which  he  transfers  them  to  the  herd 
book.  The  barn  book  is  the  tester's  record  of  the  work,  and  the 
herd  book  remains  in  the  possession  Of  the  farmer  as  his  record  of  the 
work.  The  next  morning  the  tester  again  weighs  the  feed,  weighs  the 
milk,  and  takes  a  sample  of  the  milk  for  testing.  He  thoroughly 
mixes  the  two  samples  of  each  cow's  milk,  and  then  tests  the  com- 
posite sample  for  percentage  of  butterfat. 

From  the  herd  book  the  farmer  can  at  any  time  get  the  record  of 
his  herd,  and  of  each  cow,  for  each  month  from  the  beginning  of  the 
testing  year  to  date.  He  can  also  get  totals  to  date  for  each  and 
every  cow.     The  herd  records  include  feed  cost  and  production  of 
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milk  and  butterfat.    The  individual-cow  records  include  all  this  and 
in  addition  they  give  the  feed  in  pounds  for  each  kind  consumed. 

At  the  end  of  the  testing  year  the  farmer  can  get  from  the  herd 
book  the  yearly  summary  of  his  herd  and  of  each  cow.  As  the  years 
pass  he  can  compare  the  yearly  records  and  determine  what  progress 
his  herd  is  making  and  what  progress  each  individual  cow  is  making. 
If  the  herd  books  are  carefully  and  completely  filled  out,  the  farmer 
can  get  all  this  information  very  quickly  and  from  this  knowledge  of 
the  records  of  his  cows  he  can  go  forward,  without  guesswork,  in 
the  improvement  of  his  herd.  With  a  well-kept  herd  book  the  farmer 
is  able  to  build  up  his  herd  quickly  through  intelligent  selection, 
breeding,  and  feeding. 

HOW  TO   OBTAIN  COMPLETE  RECORDS 

The  question  is  sometimes  asked :  How  can  testers  be  induced  to  fill 
out  the  records  accurately  and  completely  at  the  end  of  the  testing 
year?  It  has  been  found  in  practice  that  it  is  not  advisable  to  hold 
back  part  of  the  tester's  salary  until  he  turns  in  his  records  properly 
filled  out,  as  that  is  a  penalty  which  antagonizes  the  tester  and 
results  in  hard  feelings  to  no  purpose.  A  better  way  is  to  offer  the 
tester  a  bonus  to  be  paid  when  he  does  fill  out  the  records  in  proper 
form.  He  will  work  harder  to  obtain  a  bonus  than  to  avoid  a  penalty. 
With  the  offer  of  a  substantial  bonus  for  the  satisfactory  completion 
of  the  year's  work  by  the  tester,  it  is  believed  that  every  tester  will 
be  induced  to  turn  over  to  the  State  and  to  the  United  States  records 
of  the  highest  value,  and  that  by  so  doing  each  tester  will  better 
serve  the  interests  of  the  farmers  who  belong  to  the  local  association. 

MILKING  AT   REGULAR  TIMES 

Many  farmers  weigh  the  milk  of  each  cow  at  every  milking.  This 
enables  them  to  detect  any  gain  or  falling  off  in  milk  flow  and  to 
feed  according  to  milk  production.  By  the  use  of  the  milk  scales, 
if  the  milking  is  done  at  the  same  time  every  day,  the  dairyman  can 
readily  determine  which  of  his  cows  are  responding  to  better  feed 
and  care.  It  is  especially  important  that  the  milking  should  be  at 
regular  times  on  tne  day  the  tester  is  there  and  the  day  before  he 
comes,  because  the  total  production  for  the  monthly  testing  period 
is  usually  calculated  entirely  from  the  records  made  the  day  the 
tester  is  on  the  ground.  There  should  be  no  temptation  on  the 
part  of  the  farmer  to  inflate  the  records  through  irregular  milking 
periods,  because  the  primary  purpose  of  cow-te8tmg  association 
work  is  to  let  the  fanner  himself  know  the  true  production  and  feed- 
ccords  of  his  cows.  Knowing  these  records  he  can  select,  breed, 
and  feed  intelligently. 

COMMUNITY   DEVELOPMENT 

One  of  the  most  valuable  advantages  of  organized  cow  testing 
la  the  development  ol  the  community.  The  farmers  of  some  associa- 
tions get  together  once  a  month  to  discuss  the  busineefi  of  the  asso- 
>n  and  to  exchange  ideas  regarding  better  methods  of  dairying. 
Sometimes  these  meetings  take  the  form  of  an  automobile  tour,  a 
summer  picnic,  or  a  field  day,  and  a  definite  program  is  carried  out. 
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Make  the  program  entertaining  and  inspirational  as  well  as  edu- 
cational. It  should  be  made  so  interesting  and  valuable  that  all  who 
come  this  year  will  want  to  come  next  year.  In  discussing  cow- 
testing  association  records,  herds  should  be  referred  to  by  number 
rather  than  by  name. 

Placing  some  of  the  best  cows  on  exhibition  will  add  interest  to 
the  meeting.  A  judging  demonstration  or  judging  contest  will  gen- 
erally appeal  to  most  of  the  people  present.  An  automobile  trip  to 
some*  of  the  best  dairy  farms  of  the  community  has  been  tried  out 
and  has  proved  to  be  valuable  and  profitable.  This  trip  enables 
the  farmers  to  see  the  best  cows  belonging  to  members  of  the  asso- 
ciation and  to  observe  the  methods  of  the  best  farmers  in  the  com- 
munity. 

PRODUCTION  AND  INCOME 

HOW  THE  INCOME  CLIMBS 

High-producing  dairy  cows  are  profitable  cows.  In  a  tabulation 
of  more  than  18,000  yearly  records  of  cows  in  testing  associations, 
where  the  income  was  from  the  sale  of  butterfat,  the  group  of  cows 
having  an  average  yearly  butterfat  production  of  100  pounds  made 
an  average  income  of  $10  over  cost  of  feed.  At  200  pounds  of  butter- 
fat a  year  the  income  over  cost  of  feed  was  $42;  at  300  pounds  it 
was  $74;  and  at  400  pounds  it  was  $106.  This  does  not  mean  that 
every  cow  that  produces  400  pounds  of  butterfat  a  year  will  give 
an  income  over  cost  of  feed  of  $106,  but  it  does  mean  that  this  is 
the  relative  advantage  and  that  under  normal  conditions  such  a 
cow  is  many  times  more  profitable  than  the  one  that  produces  only 
100  pounds  of  butterfat. 

This  study  covers  the  period  1910  to  1920,  inclusive,  and  includes 
records  from  various  parts  of  the  United  States.  The  feed  cost  and 
income  figures  vary  for  different  years,  for  different  prices,  and  for 
different  geographical  districts.  For  example,  in  the  leading  dairy 
districts,  a  cow  that  produces  100  pounds  of  butterfat  a  year  does 
not  ordinarily  yield  an  income  over  cost  of  feed ;  yet  in  some  of  the 
less  developed  districts  where  feeds  are  cheaper  such  cows  may  re- 
turn a  small  income  above  feed  cost. 

On  an  average,  1  cow  in  the  400-pound  group  produced  more  in- 
come over  cost  of  feed  than  10  cows  in  the  100-pound  group.  Most 
dairymen  would  rather  take  care  of  1  good  cow  than  10  poor  ones,  yet 
in  many  of  our  dairy  herds  the  100-pound  cows  are  much  more  nu- 
merous than  the  400-pound  cows.  It  is  almost  incomprehensible  that 
any  dairyman  will  continue  to  care  for  low-producing,  unprofitable 
cows  in  his  herd  year  after  year  when  there  are  so  many  other  and 
more  worthy  objects  of  charity. 

As  average  butterfat  production  per  cow  increased,  from  group 
to  group,  the  gain  in  income  over  cost  of  feed  was  very  regular. 
As  a  rule,  a  gain  of  50  pounds  in  production  of  butterfat  per  cow 
was  accompanied  by  an  increase  of  $16  in  income  over  cost  of  feed. 
The  figures  also  showed  that  very  few  cow-testing  association  cows 
are  fed  beyond  the  point  of  economical  production.  The  figures  in- 
variably showed  that  the  highest-producing  group  was  the  most 
profitable  group  of  dairy  cows. 
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THE  COST   OF  KEEPING   SCRUBS 

The  average  yearly  butter  fat  production  of  all  the  dairy  cows 
in  this  country  has  been  estimated  at  about  170  pounds.  The  exact 
figure-  are  unknown.  Assuming  that  the  average  production  is 
17c  pounds  and  that  half  the  dairy  cows  are  below  average  we  bump 
up  against  the  astounding  fact  that  we  are  feeding  good  hay  and 
grain  and  pasture  to  12,000,000  low-producing  dairv  cows.  It  costs 
about  $600,000,000  to  feed  these  cows  and  about  $600,000,000  more 
for  labor  and  for  overhead  expenses.  We  go  to  all  this  trouble  and 
expense,  and  our  only  tangible  return  is  barns  full  of  unprofitable 
dairy  cows.  If  the  cow-testing  association  eliminates  the  scrubs  and 
establishes  well-fed,  well-bred,  high-producing  cows  on  every  dairy 
farm  it  will  have  accomplished  its  chief  purpose.  Even  then,  how- 
ever, its  work  will  not  all  be  done,  because  these  higher  standards 
must  be  maintained. 
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14. — A  hlgb-prod  up.     But  testing  will  show  big  differences  in  their  records 


POWER  IN  ACTION 

To  get  anything  out  of  cow-testing  association  work  the  dairy- 
man   must    make  use  of  the  information   obtained    from   a  careful 
f  the  recorda     If  he  does  this,  the  records  will  be  a  gold  mine 
Mil  information  to  him.     From  his  knowledge  of  the  records 
of  (lam-  and  daughters  the  dairyman  can  determine  definitely  what 
his  herd  is  making  due  to  breeding.    From  his  knowledge 
■of  production   and  rmid>   he   can,   without    gue-wmk. 

eliminate  all  cows  that  do  not  yield  a  profit,  and  he  can  feed  the 
■  remainder  according  to  their  known  production.     As  the  years  pass 
he  can  eliminate  all  Keep!  those  thai  yield  large  returns;  and 

gradually,  but  certainly,  he  can  build  up  a  herd  of  high-producing, 
profitable  dairy  cows. 
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CONSTITUTION  AND  BY-LAWS  FOR  THE  COOPERATIVE 
COW-TESTING  ASSOCIATION 

(As  adopted  by  the  cow-testing  association  committee  of  the  American  Dairy 

Science  Association) 

CONSTITUTION 
ARTICLE  I.— NAME 

The  name  of  this  association  shall  be  the Cow-Testing  Association.    ] 

ARTICLE  II— OBJECT 

The  object  of  this  association  shall  be  to  provide  means  and  methods  for  im- 
proving the  dairy  herds  of  members.     This  will  be  accomplished  through  the] 
keeping  of  production,  feed,  and  income  records  of  each  cow,  on  the  basis  of 
which  unprofitable  cows  may  be  eliminated!  and  feeding  done  more  economically.! 

ARTICLE  III.— PLACE  OF  BUSINESS 

Its  principal  office  and  place  of  business  shall  be  at . 

ARTICLE  IV.— MEMBERSHIP 

This  association  shall  be  composed  of  dairymen  or  owners  of  dairy  herds 
who  agree  to  comply  with  the  members'  agreement,  and  who  are  acceptable  to] 
the  board  of  directors. 

ARTICLE  V.— MEETINGS 

This  association  shall  meet  annually  for  the  election  of  a  board  of  dire*  tors 
and  for  the  transaction  of  other  necessary  business  at  such  time  and  place  as 
may  be  determined  upon  by  the  board  of  directors.  All  members  shall  be 
notified  at  least  one  week  in  advance  of  such  meetings.  Special  meetings  of 
the  association  may  be  called  by  the  president  or  the  board  of  directors,  notices 
thereof  at  least  two  days  in  advance  to  be  given  to  all  the  members  of  thej 
association.  Meetings  of  the  board  of  directors  shall  be  called  by  the  secretary 
on  the  order  of  the  president  or  three  members  of  the  board. 

ARTICLE  VI.— ORGANIZATION 

The  governing  body  of  this  association  shall  consist  of  a  board  of  directors 
composed  of  five  active  members,  who  shall  elect  from  their  own  number  a 
president,  vice  president,  secretary,  and  treasurer,  whose  duties  shall  be  those 
usually  devolving  upon  such  officers.  The  first  election  of  officers  shall  bo  held 
immediately  after  the  election  of  the  board  of  directors.  All  officers  and 
directors  shall  hold  office  until  their  successors  are  elected.  Vacancies  occur-] 
ring  in  the  board  of  directors  shall  be  filled  by  a  majority  vote  of  the  remaining] 
members  of  the  board. 

ARTICLE  VII.— BUSINESS 

Authority  to  conduct  the  business  of  the  association  shall  be  vested  in  the 
board  of  directors. 

ARTICLE  VIII.— ELECTION 

Election  of  all  officers  and  directors  shall  be  by  majority  vote. 

ARTICLE  IX.— AMENDMENTS 

This  constitution  may  be  amended  by  a  two-thirds  vote  of  the  active  member! 
of  the  association  present  at  any  annual  meeting. 
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BY-LAWS 

ARTICLE    I.— ORDER  OF  BUSINESS 

1.  Beading  of  minutes  of  previous  meetings. 

_'.  Reports  of  secretary  and  treasurer. 

."..  Reports  <>f  committees. 

4.  Unfinished  brain 

5,  Now  busiu. 

t;.  Election  of  officers. 

ARTICLE  II.— QUORUM 

Three  members  of  the  board  of  directors  shall  constitute  a  quorum. 

ARTICLE  III— AMENDMENTS 

The  by-laws  may  be  amended  by  a  two-thirds  vote  of  the  active  members  of 
the  association  present  at  any  annual  meeting. 


ORGANIZATION  OF  THE 
UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

May  1,  1925 


Secretary  of  Agriculture W.  M.  Jardine. 

Assistant  Secretary R.  W.  Dunlap. 

Director  of  Scientific  Work E.  D.  Ball. 

Director  of  Regulatory  Work Walteb  G.  Campbell. 

Director  of  Extension  Work C.  W.  Warburton. 

Director  of  Information Nelson  A.  Crawford. 

Director  of  Personnel  and  Business  Ad- 
ministration    W.  W.  Stockberger. 

Solicitor R.  W.  Williams. 

Weather  Bureau Charles  F.  Marvin,  Chief. 

Bureau  of  Agricultural  Economics Henry  C;  Taylor,  Chief. 

Bureau  of  Animal  Industry John  R.  Mohler,  Chief. 

Bureau  of  Plant  Industry William  A.  Taylor,  Chief. 

Forest  Service W.  B.  Greeley,  Chief. 

Bureau  of  Chemistry C.  A.  Browne,  Chief. 

Bureau  of  Soils Milton  Whitney,  Chief. 

Bureau  of  Entomology L.  O.  Howard,  Chief. 

Bureau  of  Biological  Survey E.  W.  Nelson,  Chief. 

Bureau  of  Public  Roads Thomas  H.  MacDonald,  Chief. 

Bureau  of  Home  Economics Louise  Stanley,  Chief. 

Bureau  of  Dairying C.  W.  Larson,  Chief. 

Fixed  Nitrogen  Research  Laboratory F.  G.  Cottrell,  Director. 

Office  of  Experiment  Stations E.  W.  Allen,  Chief. 

Office  of  Cooperative  Extension  Work C.  B.  Smith,  Chief. 

Library . Claribel  R.  Barnett,  Librarian. 

Federal  Horticultural  Board C.  L.  Marlatt,  Chairman. 

Insecticide  and  Fungicide  Board J.  K.  Haywood,  Chairman. 

Packers  and  Stockyards  Administration..    John  T.  Caink,  in  Charge. 

Grain  Futures  Administration J.  W.  T.  Duvel,  Acting  in  Charge. 


This  bulletin  is  a  contribution  from 
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CITRUS  FRUIT 
GROWING 

IN  THE 
SOUTHWEST 


THE  COMMERCIAL  DEVELOPMENT  of  the 
citrus  industry  in  the  Southwest  is  founded 
upon  the  success  of  the  Washington  Navel  orange, 
which  was  sent  to  Riverside,  Calif.,  in  1873  by  the 
United  States  Department  of  Agriculture.  At  the 
present  time  more  than  270.000  acres  are  devoted  to 
the  growing  of  oranges,  lemons,  and  grapefruit,  and 
the  normal  crop  shipments  exceed  60,000  carloads. 

The  recent  rapid  growth  and  success  of  the  indus- 
try has  been  made  possible  by  the  utilization  of  the 
results  of  scientific  research  along  many  lines.  New 
methods  of  propagation,  orchard  development,  frost 
protection,  pest  control,  and  handling  and  trans- 
porting the  crop  have  been  originated  and  intro- 
duced which  have  not  only  made  possible  the  profit- 
able production  of  citrus  fruits  in  the  Southwest  but 
have  also  been  found  to  be  fundamentally  important 
in  the  production  and  marketing  of  other  fruit  crops 
throughout  the  country. 

Citrus  growing  in  the  Southwest,  far  from  the 
market  centers,  is  a  specialized  complex  business  in 
which  the  operator,  to  be  successful,  must  have  fore- 
sight, abundant  energy,  and  a  belief  in  his  work. 
To  these  he  must  add  a  personal  interest  and  con- 
stant attention  to  details.  Growers  who  neglect  their 
orchards  learn  that  they  are  operating  at  a  loss,  but 
those  who  give  sufficient  food,  water,  and  work  find 
their  balances  on  the  right  side  of  the  ledger. 
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INTRODUCTION 

THE  COMMERCIAL  GROWTH  of  citrus  fruits  in  the  south- 
ern United  States  is  limited  to  district's  in  California  and 
A  riz<  >na.  While  oranges  doubtless  have  been  grown  in  California  for 
about  L50  years,  the  extensive  development  of  the  industry  has  taken 
place  largely  within  the  la.-t  80  years,  and  there  is  still  a  great  diver- 
sity of  opinion  among  growers  regarding  the  most  successful  methods 
of  conducting  some  ot  the  fundamental  practices  of  the  business. 
Public  agencies  and  many  growers  are  engaged  in  investigations 
of  various  citrus  problems,  and  improved  methods  of  culture  and 
orchard  management  are  continually  being  developed  as  a  result 
of  this  experimental  work. 

Y a  rious  phases  of  some  of  these  improved  practices  have  been  dis- 
I  in  the  horticultural  press  and  announced  through  bulletins  or 
at  meetings  of  fruit  growers,  but  there  is  no  general  treatise  on 
citrus  culture  which  Includes  many  of  the  recently  adopted  methods 
of  conducting  a  number  of  important  orchard  operations.  The 
fit  Indict  in  is  intended  to  supply  this  lack,  in  order  that  the  es- 
tablished citrus  growers  may  have  the  benefit  of  such  knowledge  and 
that  the  newcomer  may  have  reliable  information  as  to  the  most 
dependable  methods  to  be  followed  in  caring  for  an  orchard. 

Citrus  growing  in  Arizona  has  only  recently  become  of  commercial 

■nportance,  and  many  cultural  practices  bare  not  been  thoroughly 

; tested  there  as  yet;  nence  the  methods  described  in  the  following 

iv  deal  largely  with  California  condition-  and 

the  developments  which  have  followed  the  growth  of  the  industry 

in    that    State.     However,   the   fundamental    principles    underlying 

wful  citrus  culture  in  California  apply  generally  to  the  condi- 

in  the  Southwest  as  a  whole. 

DEVELOPMENT  OF  THE  INDUSTRY 

It  is  impossible  to  determine  the  date  when  oranges  were  first 
planted  in  California  or  Arizona,  but  it  is  certain  that  scattering 
trees  were  grown   at   some  of  the  first  Franciscan  missions  which 
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were  founded  in  California  in  the  latter  part  of  the  eighteenth  cen- 
tury. Orchards  and  vineyards  were  established  at  all  these  mis- 
sions, being  propagated  from  plantings  at  the  older  missions  in 
Lower  California.  Trees  and  vines  from  these  early  plantings  were 
set  in  many  private  gardens,  and  the  Mission  olive,  Mission  grape, 
Mission  fig,  and  orange  seedlings  from  the  mission  grounds  formed 
the  basis  for  the  first  commercial  developments  in  fruit  growing  in 
the  Southwest. 
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Fig.  1. — One  of  the  two  parent  Washington  Navel  orange  trees  planted  at  River- 
side, Calif.,  in  1873,  from  which  most  of  the  trees  in  th«  California  and 
Arizona  Washington  Navel  orchards  have  descended.  (Photographed  in  May, 
1922) 

DEVELOPMENT  IN  CALIFORNIA 

The  nucleus  of  the  present  California  citrus  industry  doubtless 
was  formed  at  the  San  Gabriel  Mission,  near  Los  Angeles,  in  1804 
or  1805,  when  about  400  seedling  trees  were  planted  in  an  orchard 
of  6  acres  for  the  use  of  persons  connected  with  the  mission.  The 
first  commercial  orange  orchard  is  believed  to  have  been  started  by 
William  Wolfskill  at  Los  Angeles  in  1841.    By  1870  small  scattered 
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plantings  in  many  parts  of  the  State-  had  demonstrated  that  much 
of  the  loothill  territory  from  San  Diego  to  Butte  County  was  suit- 
able for  citrus  culture. 

The  beginning  of  the  commercial  development  of  the  California 
citrus  industry  is  considered  as  dating  from  the  completion  of 
the  Southern  Pacific  Railroad  from  Oakland  to  Los  Angeles  in  1876, 
which  opened  the  way  for  direct  shipments  out  of  the  State.  The 
opening  of  the  Southern  Pacific  line  to  New  Orleans  in  1881  and 
the  completion  of  the  Santa  Fe  Railroad  in  1885  gave  added  stimu- 
lus for  further  commercial  plantings.  Another  important  factor 
in  the  upbuilding  of  the  industry  was  the  fruiting  of  the  Washington 
Ravel  orange  at  Riverside  about  1878,  when  this  variety  was  found 
to  be  much  superior  to  any  then  grown.  One  of  the  two  trees  of 
this  variety  which  were  sent  to  Riverside  from  the  United  States 
irtment  of  Agriculture  in  1873  is  shown  in  Figure  1. 

The  region  in  which  citrus  fruits  are  now  commercially  grown  in 
California  is  an  extensive  one,  reaching  from  the  northern  part  of 
Glenn  County  to  the  southern  part  of  San  Diego  County,  a  distance 
of  about  550  miles  from  north  to  south  and  varying  in  width  from 
3  to  75  miles.  This  general  region  is  subdivided  geographically 
into  three  sections:  (1)  Southern  California,  including  the  coast 
regions  from  San  Diego  to  Santa  Barbara,  the  valleys  of  the 
Santa  Ana  and  San  Gabriel  Hirers,  and  plantings  in  the  Coachella 
and  Imperial  Valleys,  these  districts  representing  San  Diego, 
Orange,  Los  Angeles,  Ventura,  San  Bernardino,  Riverside,  Santa 
Barbara,  and  Imperial  Counties:  (2)  central  California,  comprising 
the  plantings  along  the  foothills  of  the  Sierras,  mainly  in  Kern, 
Tulare,  and  Fresno  Counties;  and  (3)  northern  California,  where 
plantings  are  found  in  Glenn,  Butte,  Colusa,  Placer, 
Sacramento,  Solano,  and  several  other  counties. 

Takik   1.      Plantings  Of  oranges,  lemons,   an-l   (/rape fruit  in    California.    In/ 
l>riii<ii«il   oounties,   .January    /.    /.'».?'/' 
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imished  by  B.  E.  Kaufman,  statistician,  California  Cooperative  Crop- Reporting  Service. 
it«d  plantings  for  1923  not  included  are  as  follows:  Oranges,  555  acres;  lemons,  830  acres;  grape- 
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The  citrus  plantings  as  of  January  1,  1924,  are  given  by  the  Cali- 
fornia Cooperative  Crop-Reporting  Service  as  268,703  acres,  with 
about  24,000,000  trees.  The  distribution  of  the  orange,  lemon,  and 
grapefruit  acreage  as  of  January  X,  1924,  by  counties  having  over 


Fig.  2. — Map   showing   by   black   patches   and    dots    the    distribution    of   tbe   citrus 
producing  areas  in  California  on  January  1,  1924 

1,000  acres  is  presented  in  Table  1,  and  the  general  distribution  in 
the  State  is  shown  geographically  in  Figure  2.  The  citrus  ship- 
ments from  California  during  recent  years  are  shown  in  Table  2. 

The  northern  and  central  California  districts  are  located  in  the 
interior  valleys  of  the  Sacramento  and  San  Joaquin  Rivers,  re- 
spectively, where  climatic  conditions  are  rather  extreme.    The  air  is 
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nearly  always  hot  and  dry  in  summer,  the  days  are  usually  clear 
and  sunny,  and  the  absence  of  dews  and  fogs  is  very  marked.    The 
winter  rains  are  generally  abundant,  especially  in  the  more  northern 
>ns. 

Taiuk  2. — Citrus  fruits  shipped  from  California  during   the  four  crop  years 
ended   October  31,  1924 

[Data  famished  »>y  t  ba  <  \iliforni:i  Citrus  League.    The  shipments  in  1921-22  were  reduced  by  frost  damage 

that  winter] 


Shipments  (carloads) 

Season  ended  October  31— 

Oranges  and 
grapefruit 

Lemons 

1920-21        

48,350 
29,573 
50,966 
47,635 

11,797 

1921-22 

9,926 

1922-23 

8,741 

1923-24                  - 

13,097 

In  the  southern  California  district  there  are  three  areas  climati- 
cally— the  Coachella  and  Imperial  Valleys,  marked  by  even  greater 
extremes  of  summer  heat  and  dryness  than  the  northern  and  central 
districts  and  with  an  average  annual  rainfall  of  only  about  2  inches; 
the  upper  Santa  Ana  River  Valley,  which  is  somewhat  like  the 
northern  and  central  districts  in  its  dry  summers  and  bright  days 
but  with  much  cooler  nights;  and  the  coast  section,  where  the  prox- 
imity of  the  Pacific  Ocean  makes  the  climate  more  equable,  with 
cooler  summers  and  warmer  winters  and  where  frequent  heavy  dews 
and  fogs  increase  the  atmospheric  humidity. 

The  climatic  extremes  which  mark  the  northern  and  central  dis- 
tricts and  the  Coachella  and  Imperial  Valleys  are  responsible  for 
the  more  rapid  maturing  of  the  fruit  in  those  sections,  which  permits 
marketing  it  somewhat  earlier  than  in  other  parts  of  the  southern 
district.  We  thus  have  the  anomalous  condition  of  oranges  grown 
in  Butte  and  Glenn  Counties  which  are  marketable  earlier  than 
those  in  San  Diego  County,  more  than  500  miles  farther  south. 

DEVELOPMENT  IN   ARIZONA 

The  citrus  industry  in  Arizona  is  about  35  years  old  and  is  still 
relatively  -mail  in  extent.  The  old  trees  in  the  Ingleside  grove  in 
the  Salt  River  Valley  northeast  of  Phoenix  are  the  survivors  of 
what  was  probably  the  first  citrus  orchard  in  Arizona.  Here  in  1889, 
W  .1.  Murphy  planted  20  acres  of  orange  and  lemon  trees  from 
California,  together  with  a  Dumber  of  olive  and  other  fruit  trees. 
Their  success  resujted  in  additional  plantings  in  that  district,  and 

iv  the  Commercial  citrus  development  of  the  State  is  limited  to 
an  ana  within  a  radius  of  a  few  miles  from  this  first  grove,  with 
the  addition  of  a  small  acreage  ;it  Yuma. 
'I'll.-  Oral  orchard  planting  in  the  Fuma  district  was  made  on  the 
th  of  Yuma  in  18!)k2  by  II.  W.  Iilaisdell,  20  acres  being 
planted  with  oranges  and  lemon-.  Th.-  success  of  the  venture  was 
such  that  in  L900  1"  acres  more  were  planted  to  Washington  Navel 
Oranm  and  Marsh  grapefruit.  Iii  Inter-  year>  the  inereafling  de- 
mand- of  the  city  of  Yuma  for  water  resulted  in  the  neglect  of  the 


6  Farmers'  Bulletin   1U7 

orchard,  and  the  lack  of  available  water  was  the  limiting  factor  for 
several  years  in  preventing  new  plantings.  In  1916  about  100  acres 
of  Washington  Navel  oranges  and  Marsh  grapefruit  were  planted 
by  homesteaders  and  irrigated  by  pumping  from  the  valley  canal  of 
the  United  States  Reclamation  Service.  An  auxiliary  project  on 
the  mesa  was  opened  bj^  the  Reclamation  Service  in  1919,  but  the 
lack  of  nursery  trees  and  the  strict  quarantine  against  their  importa- 
tion prevented  practically  all  plantings  until  1923,  after  the  quaran- 
tine had  been  modified  wTith  respect  to  trees  for  planting  at  Yuma. 

On  July  1,  1924,  there  were  about  1,600  acres  of  citrus  fruits  in 
the  Salt  River  Valley,  approximately  half  being  oranges  (TOO  acres 
of  Washington  Navel)  and  the  other  half  grapefruit  (about  700 
acres  of  the  Marsh  variety).  All  but  about  200  acres  of  this  was  of 
bearing  age.  75  acres  having  been  planted  in  1924,  of  which  60  acres 
were  Marsh  grapefruit. 

The  citrus  production  in  the  Salt  River  Valley  during  the  1923-24 
season  was  approximately  200  cars  of  grapefruit,  130  cars  of  oranges 
(80  of  the  Washington  Navel  variety),  and  5  cars  of  lemons.  Prac- 
tically 85  per  cent  of  this  fruit  was  handled  by  a  cooperative  asso- 
ciation. 

At  Yuma  there  were  on  July  1,  1924,  about  575  acres  of  citrus 
orchards,  only  130  acres  of  W'hich  were  of  bearing  age.  About  one- 
fourth  of  the  plantings  were  Washington  Navel  oranges,  and  the 
remainder  Marsh  grapefruit,  with  a  few  lemon  trees  and  other 
orange  varieties.  More  than  435  acres  were  planted  in  1923  and 
1924.  This  district  in  the  season  of  1923-24  produced  more  than 
10,000  field  boxes  of  fruit,  which  were  sold  locally  and  in  Los 
Angeles. 

KINDS  OF  CITRUS  FRUITS  IN  THE  SOUTHWEST 

The  citrus  industry  of  the  Southwest  was  founded  upon  and  has 
been  developed  very  largely  with  the  common  round  sweet  orange, 
and  at  the  present  time  practically  four-fifths  of  the  commercial 
citrus  acreage  and  production  are  made  up  of  oranges. 

Next  in  importance  is  the  lemon,  which  comprises  nearly  all  the 
remaining  portion  of  the  commercial  acreage  and  production. 

A  relatively  small  acreage  is  devoted  to  grapefruit,  though  the 
culture  of  this  fruit  is  being  extended  more  rapidly  than  any  other 
citrus,  especially  in  the  Imperial  Valley  of  California  and  in  Ari- 
zona. In  these  sections  oranges  seem  to  be  less  adapted  than  grape-1 
fruit  to  the  very  hot,  dry  conditions  which  prevail  during  the  long 
summers,  and  new  plantings  in  those  localities  are  composed  of  con- 
tinually increasing  proportions  of  the  latter  fruit.  In  the  Salt  River 
Valley  of  Arizona  the  old  seedling  oranges  thrive  well,  but  this 
fruit  is  gradually  disappearing  from  commercial  shipments  in  the 
Southwest  largely  on  account  of  its  normally  small  size  in  compari- 
son with  that  of  the  standard  varieties. 

There  are  a  few  small  orchards  of  Satsuma  and  tangerine  types 
of  oranges  in  California,  and  they  usually  produce  very  profitable 
crops.  The  culture  of  both  these  fruits  is  being  extended  slowly,  for 
the  market  demands  for  them  are  somewhat  limited.  The  varieties 
of  the  Satsuma  type  are  early  ripening  and  are  more  resistant  than 
other  varieties  to  low  temperatures  and  other  climatic  extremes. 
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Lime  tree-  were  planted  in  a  number  of  places  during  the  early- 
development  of  the  citrus  industry,  but  owing  to  the  extreme  ten- 
derness of  both  the  trees  and  fruits  and  their  frequent  injury  during 
periods  of  low  temperature  their  culture  has  been  largely  aban- 
doned. A  few  trees  are  still  grown  in  some  districts  in  particularly 
frost-free  locations,  to  supply  local  market  demands  and  for  experi- 
mental >tl!<lv. 

The  citron  of  commerce  is  grown  on  a  very  small  scale  in  some 
districts.  An  old  orchard  near  Riverside,  Calif.,  produces  fair 
crops  under  adverse  conditions,  but  the  usual  lack  of  profitable  de- 
mand for  the  fruit  has  prevented  any  growth  of  the  industry. 

VARIETIES  GROWN  IN  THE  SOUTHWEST 

COMMERCIAL  VARIETIES 

The  term  "  commercial  "  as  here  used  refers  to  those  varieties 
which  have  been  proved  to  produce  fruits  meeting  the  market  re- 
quirements and  whose  culture  has  been  found  to  be  successful  under 
favorable  environmental  conditions,  so  that  they  have  become  estab- 
lished on  an  extensive  scale  as  dependable  under  normal  conditions 
for  the  production  of  profitable  crops. 

The  citrus  industry  of  the  Southwest  is  based  upon  the  culture  of 
only  five  important  varieties — two  oranges,  two  lemons,  and  one 
grapefruit.  The  great  advantage  of  thus  limiting  commercial  pro- 
duction to  a  few  standard  and  proved  varieties  has  been  fully 
demonstrated. 

ORANGE  VARIETIES 

The  early  determination  of  the  advantages  of  the  "Washington 
Navel  orange,  when  the  fruits  of  this  variety  were  found  to  have 
superior  eating  qualities, including  seedlessness,  to  possess  high  color 
ami  smooth  texture  of  rinds,  giving  them  an  attractive  appearaix  e. 
and  to  hang  upon  the  trees  for  a  long  period  in  good  condition 
after  they  became  mature,  led  to  the  planting  of  large  acreages, 
which  soon  resulted  in  a  sufficient  production  of  fruit  to  furnish 
the  market  with  regular  supplies  during  the  winter  and  spring 
months. 

After  considerable  experience  with  varieties  maturing  (luring  the 
time  when  Washington  Navel  oranges  are  oof  available,  the  Valencia 
orange  was  adopted  hecause  it  satisfactorily  met  the  market  require- 
ment* for  ;i  complementary  variety.  With  these  two  varieties 
orang  supplied    from  the  Southwest   throughout   the  entire 

him/ton  Navel  meeting  the  winter  and  spring  demand 
and  the  Valencia* meeting  the  summer  and  autumn  requirements. 

This  conditio])  ig  largelj  responsible  for  the  rapid  development  and 
commercial  BUCCeSfi  of  the  citrus  industry  in  the  Southwest  The 
total  acreage  of  Washington  Nave]  and  Valencia  oranges  in  the 
principal  producing  counties  ai  California  i-  shown  in  Table  3, 
compiled  by  the  California  Cooperative  Crop-Reporting  Service 
The  Washington  Navel  orange  is  believed  to  have  originated  .-it 
Bahia,  Brazil,  about  L820,  as  a  bud  mutation  from  the  Portuguese 
variety  I  introduced  to  this  country in  t870 

through  the  I     8.  Department  of  Agriculture  and  i^ai  distributed 
J. 
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in  California  and  Florida,  but  has  proved  to  be  unadapted  to  condi- 
tions in  the  latter  State. 

The  Valencia  was  received  from  Thomas  Rivers,  of  London,  Eng- 
land, in  two  importations,  one  direct  in  1876  and  the  other  indirectly 
from  Florida  at  about  the  same  time.  The  label  had  been  lost  from 
the  Florida  trees,  and  the  variety  was  variously  known  as  "  Hart's 
Late,"  "  Hart's  Tardiff,"  and  "  Hart,"  but  its  identity  with  Valencia 
was  later  recognized,  and  it  is  now  generally  given  that  name. 

Table  3. — Orange  varieties  in  the  principal  producing  counties  of  California  on 
January  /,  W2.'/,  excluding  the  plantings  of  1928 


Variety 

Orange  orchards  (acres) 

Bearing 

Nonbearing 

Washington  Navel.. ._• 

92,306 
79, 102 
2,840 

4,049 

8,305 

10 

LEMON  VARIETIES 

The  lemon  industry  in  the  Southwest  is  also  based  upon  the 
culture  of  only  two  varieties,  the  Eureka  and  Lisbon,  which  have 
been  found  to  meet  the  market  requirements  satisfactorily.  The 
Eureka  lemon  was  originated  by  T.  A.  Garey,  a  nurseryman  at  Los 
Angeles,  in  1877,  as  a  selection  of  one  tree  from  several  that  had  been 
grown  from  seeds  of  Sicilian  lemons  which  were  planted  by  Doctor 
Halsey  in  1858.  It  is  now  the  variety  most  extensively  grown  in 
the  Southwest. 

The  Lisbon  lemon  was  introduced  into  California  in  a  number  of 
importations,  the  first  of  which  were  made  as  budded  trees  in  1874 
and  1875  from  Australia. 

These  varieties  differ  in  their  periods  of  heaviest  production  and 
vary  somewhat  with  changes  in  climatic  conditions.  In  general 
the  Eureka  may  be  said  to  be  a  late  spring  and  summer  variety, 
wThile  the  Lisbon  bears  most  heavily  in  the  winter  and  spring. 
Because  Lisbon  trees  are  somewrhat  more  vigorous  and  have  denser 
foliage  than  Eureka  trees  they  are  considered  by  some  growers 
to  be  more  resistant  to  light  frosts  and  to  protect  the  fruit  from 
winds  and  sunburn  to  a  greater  degree.  They  are  also  much  more 
thorny  than  those  of  the  Eureka  variety.  Typical  fruits  of  the  two 
varieties  differ  slightly  in  shape,  but  there  is  so  much  variation  in 
this  respect  that  it  is  often  almost  impossible  for  an  expert  to  dis- 
tinguish them.  In  marketing  practice  no  attempt  is  made  to  do  so, 
and  they  are  both  handled  simply  as  lemons. 

GRAPEFRUIT  VARIETIES 

The  commercial  grapefruit  industry  in  the  Southwest  is  con- 
sidered as  dating  from  the  introduction  of  the  Marsh  variety  from 
Florida  in  1890.  Previous  to  that  time  a  number  of  small  plantings 
of  several  varieties  had  been  made,  but  none  of  them  were  found 
to  be  commercially  successful.  Planting  varieties  other  than  the 
Marsh  has  been  practically  discontinued  in  this  section  during  re- 
cent years,  this  variety  being  accepted  as  the  most  desirable  from 
the  marketing  standpoint. 
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On  account  of  the  climatic  conditions  which  prevail  in  the  Arizona 
citrus  districts  and  in  the  San  Joaquin,  Coachella,  and  Imperial 
Valleys  of  California,  grapefruit  matures  very  rapidly  in  those 
sections  and  is  distributed  locally  and  in  western  markets  during 
the  late  fall  and  early  winter.  In  other  sections  where  grapefruit 
is  grown  it  ripens  more  slowly  and  does  not  mature  until  the  fol- 
lowing spring.  Formerly  it  was  the  custom  in  these  districts  to  pick 
the  fruit  during  the  winter  months,  when  it  was  immature  and  not 
fit  to  eat.  During  recent  years,  largely  as  the  result  of  investigations 
by  the  senior  writer,  the  picking  of  this  fruit  has  been  delayed  until 
May  or  later,  when  it  is  fully  ripe  and  possesses  superior  eating 
qualities.  Under  proper  storage  conditions,  with  careful  attention 
to  maintaining  uniformly  high  humidity,  it  has  been  found  prac- 
ticable to  hold  ripe  grapefruit  for  considerable  periods  of  time,1 
making  it  possible  to  supply  the  market  demands  for  this  fruit  dur- 
ing the  greater  part  of  the  year. 

STANDARDIZATION  OF  VARIETIES 

The  term  "  standardization  of  varieties  "  is  here  used  to  mean  the 
systematic  selection  of  buds  for  propagation  from  inherently  su- 
perior parent  trees  of  the  most  desirable  strains,  thus  eliminating  in- 
rerior  and  diverse  strains  arising  by  bud  variation.  The  word 
F strain  "  is  used  to  designate  a  group  of  individuals  of  a  horticul- 
tural variety  differing  from  all  other  individuals  of  the  variety  in 
one  or  more  constant  and  recognizable  characteristics  and  capable 
of  perpetuation  through  vegetative  propagation. 

It  has  been  found  in  investigations  previously  reported2  that  bud 
variations  are  of  frequent  occurrence  in  citrus  trees  and  that  through 
their  intentional  or  (as  has  been  more  frequently  the  case)  unin- 
tentional propagation  they  give  rise  to  diverse  strains,  many  of 
which  are  inferior  to  the  typical  or  best  strains.  It  has  been  dem- 
bnstrated  <  wperimentally  and  proved  commercially  that  by  using 
fruit -heaiing  budwood  with  typical  fruits  attached  from  heavy 
and  regular  bearing  parent  trees  which  have  been  found  to  be  in- 
herently stable  it  is  possible  to  propagate  uniform  trees  of  the  best 
strains  which  will  produce  superior  crops  of  fruit. 

The  effect  of  thi-  standardization  upon  the  production  of  citrus 
varieties  is  to  increase  the  yield  as  well  as  to  improve  the  quality 
ami  commercial  grade  of  the  product.  In  the  commercial  varieties 
grown  in  the  South  wot  the  trees  of  the  stable  and  best  strains  are 
normally  more  productive  and  more  regular  than  those  of  the 
rariable  and  inferior  strains.  For  example,  the  trees  of  the  An- 
tralian  strain  of  the  Washington  Navel  orange  variety  produce 
small  yields  of  undesirable  fruits  in  comparison  with  the  trees  of 
tin-  Washington  or  best  strain  under  the  same  cultural  conditions 

1  L«m  A.  Hawkins  and  J.  It.  Magness.  Some  changes  In  Florida  grapefruit  In  Storage. 
In  Jour.  Agr.  Research,  vol 

I).  Shamei,  i.    r.  i  C.  8.  Pomeroy.     Otruo-frutl  Improvement:  a  study 

of  bud  variation  In  the  Washington  Navel  orange*     U.   s.    D ■  ;■'     Agr.   I'.ul.  028,    140  pp., 

— Citrus-fruit  improvement:  A  study  of  bud  variation  In  the  Va- 
lencia orange,    U.  8.  Dept.  Agr.  Bui.  S24,  120  pp.,  illus. 

— — — — ritnis-fniif  impi  !v  <»f  hud  variation  in  the  Marsh 

grapefruit.     U.  8.  Dept.  Agr.  I'.ul.  897,    llii  pp.,  ill 

— - ,  ami  <".  L.  Oyer.  «'itrun  fruit  Improvement  :  A  study  of  bud  varia- 
tion in  the  Eureka  lemon.  BS  pov,  illu 

i.. — -— ■ CltruH-fruit    Improvement:    \   Htudy  of  bud   variation  in 

the  Lisbon   lemon,      r.    i,    Dept    Agr,    i'.ul.   B15,   7<»   pp.,   ilhiM.      I 


10 


Farmers'  Bulletin  1U7 


The  trees  of  the  Alternate-Bearing  strain  of  the  Marsh  grapefruit 
variety  bear  full  crops  only  every  other  year,  with  an  average  yield 
which  is  usually  considerably  below  that  of  the  trees  of  the  Marsh 
or  best  strain.  The  low  production  in  many  citrus  orchards  has 
been  found  to  be  due  almost  entirely  to  the  presence  of  trees  of 
inferior  strains. 

In  established  healthy  orchards  the  standardization  of  the  varie- 
ties planted  can  be  accomplished  through  top-working  the  trees  of 
the  off  strains  with  buds  taken  from  superior  trees  of  the  best  strains. 
In  the  case  of  new  citrus  orchards  this  standardization  is  effected 
by  planting  only  trees  grown  from  buds  carefully  selected  from 
superior  trees  of  the  best  strains. 


Fig.  3. — Typical  fruits  of  the  Washington  Navel  orange  at  the  left  and  fruits 
of  the  Dry  strain  produced  on  a  limb  sporl  in  the  same  tree  which  was 
grown  from  a  single  hud.  Propagations  from  this  mutant  limb  have  developed 
trees   bearing   similar   dry   fruits.      (Highgrove,    Calif.,    April,    1923) 

STRAINS  OF  THE  LEADING  VARIETIES 


An  individual-tree  study  in  several  Washington  Navel  orange 
orchards  in  southern  California  which  was  begun  by  the  senior 
writer  in  1909  revealed  the  presence  of  several  diverse  strains.  Thus 
far,  13  important  strains  ot  this  variety  have  been  found,  and  many 
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other  less  marked  departures  from  the  Washington  strain  have  been 
noticed.  Descriptions  of  the  important  strains  of  the  principal 
citrus  varieties  will  be  found  in  the  publications  mentioned  in  the 
footnote  on  page  9.  The  following  are  most  frequently  found  in 
published  Washington  Navel  orchards  and  are  probably  the  most 
important  ones:  Washington,  Thomson,  Australian,  Golden  Nugget, 
Unproductive,  Corrugated,  and  Dry.  The  Washington  is  the  best 
of  those  on  account  of  the  productiveness  of  the  trees  and  the  supe- 
rior commercial  and  eating  qualities  of  the  fruit.  The  other  strains 
are  more  or  less  inferior  and  are  not  now  being  propagated  except 
for  experimental  purposes.  An  illustration  of  one  of  the  least  de- 
sirable of  these  strains  is  shown  in  Figure  3. 

In   the  Valencia   variety  13  important  strains  arising  from  bud 
mutations  have  been  found.     Many  minor  and  less  frequent  varia- 


:     typical    fruits    of    the    Marsh    and     Umiyh-S.'nlv    strains 
of   tlw   Miirsli    grapefruit,   the   latter   a    bud   variation    from    the  former.      (High- 

KTOY. 

BOIlfi  have  been   discovered,  but    tliev   are  apparently  of  little  com- 
mercial  importance.    The  following  strains  are  or  most  frequent 
gecurrence:  Valencia,    Corrugated,    Ribbed,    Long,    Unproductive, 
Rough,  and  Sporting  (or  Variable).    The  Valencia  strain  is  the  most 
tble  of  these.     LIB  fully  mature  fruits  are  of  good  eating  quality, 
inferior  only  to  the  Washington  Navel  of  the  oranges  of  the  South- 
ther  strains  or  the  Valencia  are  inferior  for  all  con- 
ditions of  culture  so  far  as  known.     They  are  of  great  scientific 
but   of  commercial   importance  only   when   occurring  as 
in  Valencia  orchards. 
Among  the  eight  strains  of  the  Eureka  Lemon  which  have  been 
Bed  thus  fur  the  most  important  arc  the  Eureka,  Shade-Tree, 
productive,    Pear-Shape,  and    Variegated.     The   Eureka 
str:iin  is  the  mod   productive  and  raluabfe,  the  others  being  dis- 
tinctly inferior  for  commercial  lemon  growing.    The  unintentional 
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propagation  of  bud  variations  in  the  Lisbon  variety  has  given  rim 
to  at  least  six  important  strains:  Lisbon,  Open,  Dense-Unproductive, 
Bull,  Variegated,  and  Sporting  (or  Variable).  Of  these,  the  Lisbon 
is  the  most  important  commercially.  The  trees  of  this  strain  seem 
to  be  particularly  well  adapted  for  growing  in  regions  near  the  sea- 
coast  and  are  also  suited  to  conditions  in  some  of  the  interior  dis- 
tricts. The  other  strains  are  less  desirable  than  the  Lisbon  and 
should  be  eliminated  in  established  orchards  through  top-working 
or  replanting. 

In  grapefruit  orchards  of  the  Marsh  variety  seven  strains  arising 
from  the  unintentional  propagation  of  bud  mutations  have  been  dis- 
covered, of  which  the  following  are  the  most  important:  Marsh, 
Alternate-Bearing,  Rough- Seedy,  Smooth- Seedy,  and  Unproduc- 
tive. The  trees  of  the  Marsh  strain  are  regularly  productive,  bear- 
ing oblate-shaped  fruit  with  the  stem  end  often  slightly  sunken. 
This  flattened  shape  is  an  important  characteristic  from  the  market 
standpoint,  serving  to  identify  the  fruits  of  this  strain.  The  com- 
paratively large  number  of  seeds  in  the  fruits  of  some  of  the  strains 
is  an  important  factor  in  disqualifying  them  for  further  propaga- 
tion. Cross  sections  of  typical  fruits  of  the  Marsh  and  Rough-Seedy 
strains  are  shown  in  Figure  4. 

MINOR  VARIETIES 

Several  varieties  of  oranges  of  minor  commercial  importance  are 
still  grown  to  a  limited  extent,  including  the  Ruby,  Maltese  Blood 
(Malta  Blood),  Mediterranean  Sweet,  St.  Michael,  and  a  number  of 
named  seedlings.  The  Ruby  and  Maltese  Blood  varieties  are  so 
extremely  variable  that  it  is  difficult  under  present  conditions  to 
make  uniform  market  grades  of  them.  They  also  bear  small,  seedy 
fruits,  and  their  red  flesh  does  not  appeal  to  the  general  public. 
The  Mediterranean  Sweet  was  formerly  a  popular  variety  in  some 
districts,  but  on  account  of  its  irregular  production  its  culture  has 
been  largely  abandoned.  The  St.  Michael  is  a  fine-flavored  orange, 
but  it  bears  very  small  fruits  with  tender  rinds  which  are  easily 
injured  in  handling,  so  that  most  of  the  trees  of  this  variety  have 
been  top-worked  during  recent  years.  The  Mission  seedling  was  the 
first  orange  introduced  in  the  Southwest.  Other  seedlings  adapted 
to  local  conditions  were  introduced  from  time  to  time,  and  a  few  of 
them  are  still  grown  in  some  districts.  The  principal  favorable 
character  of  the  seedlings  is  their  usual  regular  and  heavy  bearing 
even  under  many  extreme  climatic  conditions,  but  the  normal  small 
size  of  the  fruits  is  a  factor  resulting  in  the  gradual  top-working  or 
replanting  of  these  orchards. 

The  Villafranca  lemon  was  very  popular  in  some  districts  dur- 
ing the  early  development  of  the  industry.  Because  the  normal 
yield  of  this  variety  is  relatively  low  and  it  produces  its  main  crop 
during  the  most  undesirable  marketing  period,  it  has  been  practically 
eliminated  from  culture. 

The  Duncan  and  Triumph  varieties  of  grapefruit  are  considered 
by  some  growers  to  be  superior  to  the  Marsh,  but  their  high  seed  con- 
tent  has  been  largely  responsible  for  their  abandonment  for  commer- 
cial culture. 
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PROPAGATION  OF  CITRUS  TREES 

The  growing  of  reliable  citrus  nursery  trees  is  a  highly  specialized 
industry.  In  the  Southwest  it  is  conducted  largely  by  professional 
nurserymen  who,  as  a  rule,  confine  their  work  to  the  propagation  of 
citrus  trees  alone.  A  few  growers  propagate  their  own  trees,  selling 
their  surplus  to  other  growers. 

Citrus  trees  are  universally  propagated  in  the  Southwest  by  bud- 
ding on  seedling  stocks.  During  the  past  10  years  fundamental 
improvements  have  been  made  in  methods  of  propagation,  among  the 
most  striking  of  which  are  the  use  of  budwood  taken  from  superior 
parent  trees  and  the  use  of  carefully  selected  root  stocks.  Citrus 
orchards  which  have  been  propagated  in  this  way  are  made  up  of 
trees  of  uniform  size  and  type  and  bear  heavier  crops  of  more  uni- 
formly good  fruits  than  comparative  orchards  planted  with  ordinary 
trees. 

The  planting  of  reliable  trees  or  those  which  are  known  to  be 
inherently  good  is  a  matter  of  great  importance  to. citrus  growers. 
The  term  "  reliable  trees  "  is  here  used  to  mean  those  which  have  been 
propagated  from  buds  taken  from  superior  parent  trees  on  root 
stocks  which  have  been  selected  as  uniformly  desirable  for  the  condi- 
tions under  which  the  trees  are  to  be  grown.  The  term  "superior 
parent  tree  "  is  used  to  indicate  full-bearing  trees  which  are  known 
to  produce  regular,  heavy,  and  uniformly  desirable  crops. 

ROOT  STOCKS 

For  all  commercial  citrus  varieties  in  the  Southwest  the  sour 
orange  has  proved  to  be  the  best  root  stock.  Adequate  supplies  of 
sour-orange  seed  can  be  procured  from  Florida,  and  a  small  but  in- 
creasing supply  is  available  in  the  Southwest.  The  seedlings  make 
congenial  bud  unions,  are  resistant  to  gummosis,  scaly  bark,  and 
other  (itrus  diseases,  and  are  hardy  and  adapted  for  growth  under 
the  environmental  conditions  of  the  Southwest. 

Recent  investigations  in  California  have  demonstrated  that  seed- 
ling from  certain  parent  sour-orange  trees  are  more  uniformly 
pous  than  those  from  other  trees  and  have  superior  habits  of 
growth.  It  is  important,  therefore,  whenever  possible,  to  select  as 
sources  of  seed  only  those  trees  which  have  been  proved  to  trans- 
mit the  desired  characteristics  to  their  seedling  progenies.  Orchard 
plantings  of  carefully  selected  orange  seedlings  are  now  being  made 
fchern  California  in  order  to  provide  sources  of  seed  from  desir- 
able typei  of  parent  trees. 

The  seeds  for  root  stocks  are  sown  in  beds,  where  they  are  normally 
n  for  a  year.  The  seedlings  are  then  transplanted  or  "lined 
out"  in  nursery  rows  about  1  feet  apart  and  spaced  about  1  foot 
apart  in  the  rows,  all  weak,  deformed,  or  otherwise  undesirable  ones 
being  discarded.  Before  replanting  the  top>  and  taproots  are 
usually  nit  back  to  about  two-thirds  of  their  length. 

BUD  SELECTION 

The  importance  of  systematic  trad  selection  in  propagating  in- 
herently good  eitrus  trees  has  been  demonstrated  experimentally  and 
commercially  during  the  past  L0  \<n\-.    In  order  to  make  carefully 
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selected  buds  readily  available  to  all  growers  and  nurserymen,  a  bud 
department  was  organized  as  a  public  service  by  the  supply  company 
of  the  California  Fruit  Growers  Exchange  in  cooperation  with  the 
United  States  Department  of  Agriculture.  That  office  secures  and 
distributes  at  cost  selected  budwood  from  superior  parent  trees  and 
furnishes  information  regarding  supplies  of  nursery  trees  propagated 
from  such  buds.  From  the  establishment  of  that  office  in  May,  1917, 
to  July  1,  1924,  it  distributed  2,850.000  selected  buds  to  many  of 
the  citrus  sections  of  the  world.  The  success  of  this  undertaking, 
which  has  been  self-supporting  from  the  start,  shows  that  nursery- 
men and  growers  appreciate  the  value  of  systematic  bud  selection 
in  improving  citrus  production.  A  description  of  this  cooperative 
work  is  given  in  the  Yearbook  of  the  United  States  Department  of 
Agriculture  for  1919.3  Improvements  in  the  methods  of  bud  selec- 
tion are  being  developed  constantly  as  a  result  of  scientific  investiga- 
tion, but  the  fundamental  principles  underlying  these  methods  will 
be  briefly  described. 

The  basis  of  bud-selection  work  is  the  determination  of  inherently 
superior  parent  trees  as  sources  of  budwood  for  propagation.  The 
selection  of  such  trees  is  based  upon  individual-tree  performance 
records,  intimate  tree  knowledge,  and  progeny  tests.  While  records 
of  the  quantity,  commercial  quality,  and  regularity  of  production  are 
important  considerations,  the  uniformity  in  type  of  fruits,  the 
absence  of  marked  variations,  and  a  knowledge  of  the  characteristics 
of  the  various  strains  gained  through  wide  orchard  experience  are 
also  of  special  importance  in  carrying  out  this  work. 

The  individual-tree  performance  records  should  be  made  from  a 
large  number  of  trees  in  full  bearing  in  orchards  where  the  en- 
vironmental conditions  are  uniformly  good  and  that  are  known  to 
produce  large  crops  of  fruit  of  the  highest  commercial  quality.  To 
be  of  the  greatest  value  these  records  should  cover  a  period  of  not 
less  than  four  years  of  normal  fruit  production. 

Trees  having  a  production  that  is  otherwise  satisfactory  but 
which  show  variations  in  fruit  or  foliage  should  in  no  case  be 
selected  as  sources  of  budwood  for  commercial  propagation.  Ex- 
perimental tests  and  orchard  experience  have  shown  that  citrus  trees 
grown  from  buds  taken  from  the  normal  growth  of  trees  which  have 
even  a  single  branch  bearing  variable  crops  are  likely  to  produce 
variable  crops  of  inferior  value. 

Performance  records  of  progeny  trees  grown  from  buds  taken 
from  superior  parent  trees  are  the  best  and  most  reliable  indication 
of  the  stability  of  these  trees,  and  they  determine  those  trees  that 
are  prepotent  in  transmitting  their  desirable  characteristics.  In 
California,  where  extensive  progeny  tests  have  been  conducted  for 
several  years,  it  is  now  possible  to  select  superior  parent  citrus  trees 
on  the  basis  of  progeny  performance. 

The  cutting  of  budwood  for  propagation  from  superior  parent 
trees  should  be  done  as  nearly  as  possible  at  the  time  when  the  buds 
are  to  be  used,  but  if  necessary  the  wood  can  be  stored  for  several 
months  under  proper  conditions  of  temperature  and  humidity. 

Fruit  wood  only  should  be  cut  for  budwood,  and.  if  possible, 
fruit-bearing  wood  should  be  selected  with  typical  fruits  attached, 

3  A.  D.  Shamol.  Cooperative  improvement  of  citrus  varieties.  TT.  S.  Dept.  \gr.  V<>ar 
book,  1910,  pp.  1M0-L>7r>,  illus.      l!>i'u. 
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as  shown  in  Figure  5.  This  precaution  is  desirable  because  the 
fruits  attached  to  the  bud  sticks  make  it  possible  to  avoid  branches 
bearing  variable  fruits  and  to  be  certain  that  the  budwood  does 
bear  superior  fruits,  indicating  the  type  that  may  be  expected  from 
the  trees  grown  from  these  buds.  The  immature  wood  back  of  the 
fruits  is  most  desirable  for  propagation.  While  such  bud  sticks 
are  usually  smaller  than  those  from  older  growth  or  from  the 
more  vigorous  vegetative  branches,  commonly  called  suckers,  they 
give  results  equally  good,  if  not 
better.  Figure  6  shows  ;i  Fureka 
lemon  nursery  propagated  in  this 
way  and  illustrates  the  satisfac- 
tory growth  and  early-fruiting 
characteristics  of  such  trees. 

BUDDING 

Seedlings  are  commonly  budded 
in  the  spring  during  the  period 
of  growth  from  March  to  June, 
inclusive,  or  at  the  time  of  fall 
growth,  which  usually  comes  in 
September  and  October,  but  it  can 
be  done  at  any  time  when  growth 
is  active  and  the  bark  slips  easily. 

Relatively  high  budding,  from 
6  to  10  inches  above  the  ground. 
is  now  generally  preferred,  be- 
cause there  is  less  danger  of  the 
bud  unions  being  covered  with 
soil  with  the  subsequent  develop- 
ment of  adventitious  roots  or  of 
giunmosis  or  other  troubles  of  the 
s<ions  after  such  trees  are  set  in 
the  orchard.  Seedlings  which 
have  made  a  satisfactory  growth 
so  that  they  can  be  budded  after 
one  year  in  the  nursery  are  con- 
sidered most  desirable. 

The  usual  method  of  budding 
citrus  in  the  Southwest  Is  by  the 
of  shield  buds  inserted  in  in- 
verted T-shaped  incisions.  The 
cut  hark  is  then  hound  in  place  by 
ipping  witli  strips  of  grazed 
cloth,  which  are  removed  after  two  or  three  weeks,  when  the  buds 
have  united  with  the  docks,  When  fall  budding  is  practiced  the 
dormant  buds  are  1<  ft  wrapped  until  the  following  spring.  At  the 
time  the  wraps  are  removed  or  soon  afterwards  the  stocks  are  cul 
off  abotri  <»  inches  above  the  hud.  A  recent  test  has  shown  that  if 
the  trees  are  lopped  instead  of  being  cut  off  the  new  growth  is  much 
more  rapid  and  rigorous. 

22000°— 25 3 


Fio.  5.-  Typical  fruit  bearing  Valencia 
orange  bud  stick,  showing  um  type  of 
budwood  secured  for  propagation 
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GROWING   NURSERY    TREES 


The  training  of  nursery  trees  includes  staking  them,  heading  them 
at  the  proper  height,  and  spacing  the  framework  branches.  Lath 
stakes  are  driven  into  the  ground  about  2  inches  from  the  base  of 
the  seedlings  on  the  same  side  as  the  buds,  and  the  growth  from  the 


Fig.  6. — Nursery  trees  of  the  best  strain  of  the  Eureka  lemon  variety  two  years 
after  budding  on  sour-orange  stock.  These  young  trees  blossomed  and  small 
fruits  developed  while  still  in  the  nursery  row.  This  is  characteristic  of  the 
young  trees  propagated   by   the   use  of   improved    methods 

inserted  buds  is  trained  to  grow  straight  by  being  tied  every  few 
inches.  When  the  trees  have  reached  a  diameter  of  about  half  an  inch 
the  seedling  stubs  are  cut  back  with  a  sloping  cut  as  close  to  the  young 
tree  trunks  as  possible  and  the  wounds  covered  with  grafting  wax? 

*  A  very  satisfactory  grafting  wax  is  made  of  equal  parts  of  beeswax  and  rosin.  For 
inarching  2  parts  of  beeswax  to  1  of  rosin  are  used.  Others  use  beeswax  alone  for  all 
purposes.  A  satisfactory  formula  which  is  less  expensive  is  as  follows  :  Rosin.  4  pounds  ; 
beeswax,  1  pound;  tallow,  1  pound  (or  linseed  oil,  1  pint).  Melt  together  in  a  kettle. 
In  hot  weather  use  more  rosin.     Apply  warm  with  a  brush. 
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When  the  trees  are  about  3  feet  high  they  are  cut  back  to  28  to 
30  inches.  There  is  an  increasing  partiality  among  growers  for  high- 
headed  trees,  some  preferring  to  have  them  36  inches  high.  A  num- 
ber of  lateral  1 'ranches  will  then  develop  along  the  upper  part  of  the 
trees,  from  which  three  to  six  spirally  spaced  ones  are  selected  to 
form  the  framework  of  the  tree,  all  other  growth  being  carefully  re- 
moved. 

At  the  time  of  transplanting,  the  main  branches  are  cut  back  to  8 
or  10  inches  in  length,  to  check  excessive  transpiration  during  the 
moving  operations  and  to  compensate  for  the  roots  cut  off  in  digging 
the  trees.  There  is  an  increasing  preference  for  trees  which  were 
in  the  nursery  for  a  year  as  seedlings  and  which  have  made  a  suffi- 
cient growth  to  be  transplanted  one  year  after  budding. 

DIGGING  NURSERY  TREES 

Digging  nursery  trees  for  transplanting  is  done  during  either 
spring  or  fall,  the  spring  usually  being  considered  best  for  this  work. 
Balling  has  been  the  general  practice  in  nursery  transplanting,  but 
the  bare-root  system  is  now  used  to  a  considerable  extent.  The  chief 
•vantages  of  balling  are  the  heavy  weight  of  such  trees  and  the 
additional  expense  of  digging  and  moving  them. 

If  the  trees  are  not  to  be  planted  at  once  they  should  be  moved  to  a 
lath  house  or  other  shelter  where  they  can  be  kept  moist  and  pro- 
tected from  the  sun  and  wind.  If  they  are  to  remain  unplanted 
for  a  considerable  time  they  should  be  set  on  a  layer  of  dampened 
sawdust  with  additional  sawdust  thrown  around  and  between  them 
and  sprinkled  from  time  to  time. 

The  bare-root  method  of  transplanting  nursery  trees  is  particu- 
larly advantageous  when  they  are  to  be  moved  only  a  short  distance 
and  when  all  operations  have  the  careful  supervision  of  experienced 
men.  The  roots  must  be  kept  covered  with  wet  sacks  or  other  moist 
material,  and  it  is  often  desirable  to  pack  the  trees  in  crates  with  the 
root-  covered  with  dampened  moss. 

LOCATION  OF  THE  ORCHARD 

In  the  selection  of  a  desirable  site  for  a  citrus  orchard  care  should 
be  taken  to  choose  a  location  relatively  free  from  frosts  and  heavv 
winds,  with  an  adequate  supply  of  good  water  and  preferably  with 
a  loam  type  of  soil  having  good  underdrainage  and  free  from 
alkali  dam" 

Liability  to  frost  damage  is  one  of  the  most  important  factors  in 
the  consicle ration  of  an  orchard  site.  The  distribution  of  frost-  in 
the  past  few  years  has  indicated  that  no  general  locality  can  prop- 
erly be  considered  entirely  free  from  this  danger,  but  in  most  sec- 
tions there  are  more  or  less  restricted  areas  which  on  account  of 
various  local  conditions  of  relative  elevation,  natural  protection,  or 
some  other  favorable  cir< -umstance  are  least  liable  to  be  injured  dur- 
ing periods  of  low  temperatures.  In  growing  lemons,  the  relatively 
free  sections  are  (socially  desirable,  as  both  the  trees  and 
fruits  are  more  tender  than  oranges. 
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Heavy  and  extremely  dry  northerly  winds  are  rather  common  in 
some  regions  of  the  Southwest  during  certain  seasons  of  the  year, 
and  experience  has  shown  that  such  areas  should  not  be  planted  to 
citrus  fruits. 

DEVELOPMENT  OF  THE  ORCHARD 

PREPARATION  OF  LAND  FOR  PLANTING 

The  method  of  preparing  the  land  for  planting  depends  to  a  large 
extent  upon  its  nature  and  previous  history.  This  discussion  is  con- 
fined to  the  preparation  of  virgin  land  or  land  upon  which  legume, 
grain,  or  similar  crops  have  been  grown,  but  where  orchards  have  not 
previously  been  planted. 

Virgin  or  rich  soils  usually  do  not  need  any  particular  treatment 
after  they  have  been  cleared.  Where  legume  crops  have  been  grown 
for  some  time  the  soil  is  normally  in  good  condition,  but  if  the  land 
has  been  cropped  with  barley,  wheat,  or  other  grains  it  is  frequently 
advisable  to  grow  a  legume  or  other  green-manure  crop  and  plow 
it  under  to  improve  the  soil  tilth  and  fertility. 

Formerly  it  was  the  common  practice  to  level  uneven  land  before 
planting  by  scraping  off  the  higher  spots  and  filling  the  lower  areas, 
so  that  the  trees  could  be  set  in  straight  rows  and  properly  irrigated, 
but  during  recent  years  such  scraping  is  usually  avoided  by  con- 
touring uneven  land,  that  is,  running  the  tree  rows  with  the  contour 
levels.  Naturally  some  leveling  may  be  necessary  in  laying  out  con- 
tour rows  to  provide  for  the  proper  flow  of  irrigation  water,  but 
with  this  method  of  planting  such  work  is  reduced  to  the  minimum. 

To  provide  the  most  desirable  conditions  of  soil  tilth  for  the 
young  trees  and  cover  crops  the  area  should  be  plowed  and  culti- 
vated before  the  trees  are  planted.  If  they  are  to  be  set  in  the  spring, 
as  is  usual,  rather  deep  plowing  after  the  winter  rains  is  advisable, 
followed  by  thorough  cultivation.  A  legume  cover  crop  should  be 
planted,  preferably  after  the  trees  have  been  set,  to  further  improve 
the  soil  conditions. 

In  shallow  soils  or  those  having  a  heavy  subsoil  it  is  frequently 
thought  advisable  to  supplement  the  plowing  by  subsoiling  or  by 
blasting  in  the  holes  where  the  trees  are  to  be  set.  The  desirability  of 
these  practices  depends  upon  the  local  soil  and  especially  the  subsoil 
conditions,  oftentimes  varying  in  different  parts  of  the  same  orchard. 

The  term  "  ridging  "  is  used  to  mean  the  building  up  of  low  ridges 
upon  which  the  young  trees  are  to  be  planted.  The  desirability  of 
this  practice  depends  upon  local  soil  and  related  conditions,  and  its 
advisability  should  be  determined  by  the  experience  of  growers 
having  similar  orchard  conditions. 

In  addition  to  other  fertilization  it  is  usually  desirable  to  bury 
liberal  quantities  of  well-rotted  stable  manure  or  other  forms  of  or- 
ganic fertilizers  in  or  near  the  holes  where  the  trees  are  to  be  planted. 
These  should  be  well  mixed  with  the  soil  or  placed  below  the  roots  of 
the  trees  to  prevent  injury  to  them  from  the  heating  or  other  action 
of  the  manures. 

The  irrigation  system  should  be  installed  before  planting  the  trees, 
if  possible,  as  it  is  important  that  they  be  watered  as  soon  as  they 
are  set. 
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PLANTING   THE  TREES 


Spring  or  early-summer  planting  is  generally  preferred  for  citrus 
trees  in  the  Southwest,  but  this  work  may  be  done  during  the  greater 
part  of  the  year.  Spring-planted  trees  usually  continue  growth  with 
only  a  slight  check,  and  it  is  less  expensive  to  protect  the  young  trees 
from  possible  frost  damage  during  the  winter  in  the  nursery  than 
in  the  orchard. 

Planting  plans  vary  somewhat,  but  the  square  system  is  the  one  in 
general  use,  because  it  permits  orchard  operations  to  be  carried  on 
most  conveniently.  Orange  and  grapefruit  trees  are  usually  spaced 
in  rows  from  24  to  26  feet  apart,  with  the  trees  from  20  to  22  feet 
apart  in  the  rows.  This  provides 
for  90  to  76  trees  per  acre.  With 
lemons  the  rows  are  commonly 
spaced  from  22  to  26  feet  apart 
and  the  trees  from  18  to  20  feet 
apart  in  the  rows,  which  pro- 
vides for  110  to  84  trees  per  acre. 

On  uneven  orchard  sites  where 
contouring  is  necessary  it  is  some- 
times found  advisable  to  build 
terraces  to  prevent  soil  washing 
during  rainy  seasons.  The  ex- 
pense of  building  and  maintain- 
ing terraces  and  of  cultivating 
on  them  is  relatively  high,  and 
this  fact  should  be  considered  be- 
fore making  such  plantings. 

After  the  orchard  site  has  been 
surveyed  stakes  should  be  set 
marking  the  spots  where  the  trees 
are  to  be  planted.  A  convenient 
method  for  locating  the  trees  ac- 
curately includes  the  use  of  a 
planting  board  about  4  feet  long 
with  a  notch  at  the  center  and 
one  at  each  end.  The  center  notch 
Lb  placed  over  the  marking  stake, 
and  pegs  are  then  driven  into  the 
ground  at  the  notches  in  the  ends  of  the  board.  The  board  and  mark- 
ing stake  are  then  removed,  leaving  the  end  pegs  as  guides  for 
ing  the  hole  and  setting  the  tree. 

holes  should  be  dug  about  3  feet  in  diameter  and  2  feet  deep, 
keeping  the  topsoil  separate  from  that  below  and  loosening  the  soil 
in  the  bottom  of  the  hole  to  the  depth  of  the  shovel.  Sufficient  topsoil 
should  then  be  thrown  into  the  hole  so  that  the  bud  union  of  the  tree 
will  ultimately  stand  as  far  above  the  ground  after  planting  as  it 
did  in  the  nursery,  allowing  for  the  settling  of  the  soil.  The  planting 
board  is  placed  over  the  hole  with  the  pegs  in  the  end  notches  and 
the  tree  trunk  in  the  center  notch,  and  the  hole  is  refilled,  using  the 
remainder  of  the  topsoil  around  tni  l  the  tree.    If  balled  trees 

are  planted,  the  cord  should  be  cut  and  the  corners  of  the  sacking 
spread  out  and  covered  with  the  last  few  shovelfuls  of  earth. 

22690°- 


Fkj.  7.  —  A  recently  planted  Valencia 
orange  tree,  Knowing  the  heading  back 
of  the  framework  branches  and  the 
trunk  protected  from  sunburn  with  a 
newspaiHM-  wrapper.  (Santa  Paula, 
Calif.,  May,  189 
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Planting  should  begin  at  the  upper  ends  of  the  rows,  and  water 
should  be  immediately  applied  in  furrows  encircling  the  trees.  ^  The 
tree  trunks  should  be  protected  from  sunburn  and  other  injuries 
by  wrapping  them  with  newspapers,  as  shown  in  Figure  7,  or  by 
other  protectors. 

FERTILIZATION 

The  improvement  of  soils  through  systematic  fertilization  has  re- 
ceived increasing  attention  during  recent  years,  and  at  the  present 
time  this  problem  is  one  of  great  importance  and  interest  to  citrus 
growers.  It  is  now  believed  that  the  chief  value  of  fertilizers  for 
citrus  soils  in  the  Southwest  lies  in  their  nitrogen  and  organic 
content. 

The  methods  of  soil  improvement  in  common  use  include  (1)  the 
use  of  organic  manures,  (2)  the  application  of  commercial  fertilizers 
furnishing  organic  or  inorganic  supplies  of  nitrogen,  (3)  the  grow- 
ing of  cover  crops  in  the  orchards,  (4)  the  mulching  or  covering  of 
orchard  soils  with  organic  materials,  and  (5)  resurfacing  orchard 
areas  with  fresh  soil. 

On  account  of  soil  variability  in  different  orchards,  often  in  the 
same  orchard,  soil  improvement  becomes  an  individual  orchard 
problem,  and  no  definite  rules  can  be  given  without  considering  the 
nature  of  the  local  soil  and  its  response  to  fertilizer  treatments,  but 
certain  principles  will  be  briefly  discussed  which  seem  to  apply  to 
orchard  conditions  in  the  Southwest  as  a  whole.  Established  methods 
of  fertilizer  application  should  be  followed  consistently  until  some 
other  method  has-  been  proved  to  be  more  successful  under  local 
conditions. 

MANURES 

The  principal  kinds  of  manures  adapted  for  use  in  citrus  orchards 
include  stable  manure,  alfalfa  hay,  bean  straw,  and  guano. 

The  term  "  stable  manure  "  is  here  used  to  include  the  manures  of 
horses,  cows,  sheep,  goats,  and  poultry  or  other  domestic  animals. 
The  composition  and  value  of  these  manures  vary  with  many  condi- 
tions, including  the  kind  and  age  of  the  animals,  their  feed,  and  par- 
ticularly the  conditions  under  which  the  manures  are  collected, 
handled,  or  stored. 

In  addition  to  knowledge  of  the  chemical  composition  of  manures 
it  is  important  to  know  that  they  are  free  from  noxious  weed  seeds 
or  other  injurious  substances  and  from  excessive  quantities  of  shav- 
ings, soil,  water,  or  other  adulterants  which  add  to  their  weight  but 
not  to  their  value.  Ordinarily,  good  horse  manure  contains  about  0.5 
per  cent  and  cow  manure  0.75  to  1  per  cent  nitrogen.  The  only  safe 
way  to  buy  manures  is  on  the  basis  of  their  composition  as  revealed 
by  careful  chemical  and  physical  analyses,  the  cost  of  which  is  fully 
justified  as  a  legitimate  item  of  fertilizer  expense. 

Many  successful  citrus  orchardists  apply  coarse  organic  manures 
during  the  fall  or  early  winter,  so  that  they  will  have  become  par- 
tially or  wholly  decomposed  before  active  growth  begins  in  the 
spring.  Others  apply  the  manure  in  the  late  winter  or  early  spring, 
frequently  at  the  time  of  spring  plowing  after  the  winter  rainy 
period  has  passed. 
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On  account  of  the  limited  supplies  of  stable  manure  and  the  greatly 
increased  use  of  it  in  citrus  orchards  during  recent  years,  its  cost 
has  risen  rapidly,  until  it  has  become  necessary  to  look  for  other 
sources  of  organic  fertilizers.  As  a  result  of  this  condition  alfalfa 
hay.  bean  straw,  and  guano  have  come  into  more  general  use.  While 
materials  are  more  uniform  in  composition  than  stable  manure, 
it  is  very  desirable  and  a  common  practice  to  buy  them  on  the  basis 
of  their  analyses  for  nitrogen  and  organic  matter. 

Alfalfa  hay  contains  about  2  per  cent  nitrogen  and  has  been  so  ex- 
tensively used  in  fertilization  in  recent  years  as  to  cause  a  considerable 
rise  in  its  price.  The  poorer  or  damaged  grades  are  satisfactory  for 
this  purpose  and  are  used  when  they  can  be  obtained.  Both  the 
baled  and  loose  hays  are  sometimes  chopped  or  sawed,  in  order  to 
facilitate  their  distribution  in  the  orchard,  which  is  often  done  with 
modified  manure  spreaders. 

Bean  straw  was  at  one  time  used  extensively  in  citrus  orchards, 
but  the  bean  growers  now  apply  it  so  generally  to  their  own  lands 
that  the  commercial  supply  has  become  very  limited. 

Guano  is  considered  of  great  value  for  citrus  soils,  but  its  use  is  re- 
stricted at  the  present  time  by  its  limited  availability. 

The  quantity  of  manure  to  be  used  for  most  economical  results  de- 
pends upon  a  number  of  variable  conditions.  For  citrus  trees  in  full 
bearing  an  application  of  manure  containing  nitrogen  at  the  rate  of 
about  iy2  to  2  pounds  per  tree  each  year  is  generally  considered 
adequate  in  most  southwestern  orchards,  when  used  in  connection 
with  other  nitrogenous  fertilizers  supplying  a  total  of  from  3  to  4 
pounds  of  nitrogen  per  tree. 

The  broadcast  and  the  furrow  methods  are  commonly  used  for  ap- 
plying manure. 

Broadcasting  manure. — Until  recent  years  manures  have  ordi- 
narily been  scattered  broadcast  and  plowed  under  or  mixed  with  the 
surface  soil  by  disks  or  cultivators.  An  apparent  advantage  of  this 
method  is  that  the  fertilizer  is  distributed  over  all  the  spaces  between 
the  trees,  and  soils  in  poor  physical  condition  as  a  result  of  deficient 
organic  matter  are  often  improved  in  tilth  by  this  treatment.  An 
objection  to  this  method  is  that  in  many  instances  the  broadcasted 
fertilizers  are  allowed  to  remain  exposed  on  the  surface  of  the  soil 
until  much  of  their  value  has  been  lost,  but  this  loss  can  be  largely 
prevented  if  the  freshly  distributed  manures  are  promptly  plowed 
or  disked  into  the  soil. 

Furrow-manure  method. — A  recent  and  more  economical  method 
of  applying  organic  fertilizers,  called  the  furrow-manure  method, 
which  was  introduced  and  developed  by  the  senior  writer,  has  now 
come  into  general  use  in  citrus  and  other  orchards  of  the  South- 
This  method  provides  for  the  distribution  of  manures  or 
other  fertilizers  in  furrows  from  8  to  14  inches  deep  alongside  the 
trees.  Plows  of  the  middle-burster  type  are  generally  used  in 
making  the  furrows,  as  shown  in  Figure  8.  The  furrows  for  the 
first  season  may  be  run  along  both  sides  of  the  trees  near  the  drip 
of  the  branches  in  the  same  direction  as  the  flow  of  the  irrigation 
water.  They  may  be  similarly  located  the  second  season,  but  at 
right  ingles  to  those  of  the  first  year  if  the  orchard  planting  is 
such  as  to  permit  cross  plowing.     The  third  year  the  furrows  may 
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be  made  parallel  to  those  of  the  first  year  but  nearer  the  middles 
of  the  tree  rows,  and  similarly  placed  the  fourth  year  parallel  to 
those  of  the  second  year.  The  arrangement  of  the  furrows  for  later 
applications  will  depend  upon  circumstances,  but  in  some  cases 
growers  have  successfully  repeated  this  plan  of  the  first  four  years. 
The  furrows  made  during  any  one  day  should  be  filled  and  cov- 
ered the  same  day  or  as  soon  thereafter  as  practicable.  For  young 
trees  it  is  generally  considered  necessary  to  distribute  the  manures 
only  alongside  the  trees,  but  with  large  trees  it  is  desirable  to  fill 
the  furrows  for  their  entire  length.  The  covering  of  the  furrows  is 
usually  done  by  a  plow  run  on  each  side  of  the  filled  furrows,  so  as 


Fig.  8. — A  home-rigged  plow  of  the  middle-burster  type  making  a  deep  furrow  for 
the  application  of  manure.  Note  the  lumps  of  hard  plow  sole  which  were  broken 
up  by  the  plow.     (Corona,  Calif.,  September,  1922) 

to  throw  the  soil  over  the  manure.  The  furrows  left  by  this  opera- 
tion may  be  used  for  subsequent  irrigations  if  they  are  in  the  di- 
rection of  the  irrigation  flow. 

The  furrow-manure  method  seems  best  adapted  for  use  in  the  fall, 
winter,  or  early  spring.  It  is  often  used  for  the  distribution  of 
organic  fertilizers  just  before  the  cover-crop  seed  is  sown  in  the 
fall  or  at  the  time  of  spring  plowing,  when  the  cover  crops  are 
turned  under. 

The  desirable  quantity  of  manure  to  be  applied  in  this  way  de- 
pends upon  local  conditions,  but  with  full-bearing  trees  an  annual 
application  of  5  to  10  cubic  feet  per  tree  of  good  stable  manure  or 
its  equivalent  in  other  organic  fertilizers  has  given  excellent  re- 
sults.   As  a  rule  the  manure  distributed  in  furrows  has  given  much 
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better  results  in  improved  tree  conditions  than  a  larger  quantity 
broadcasted  in  the  ordinary  way. 

These  deep  furrows  break  up  compact  soils  and  plow  soles,  and 
the  decomposing  fertilizers  markedly  improve  the  physical  condi- 
tion of  the  feeding-root  zone  in  the  soil.  The  bunched  manure  tends 
to  increase  the  water-holding  capacity  of  the  soil  in  the  feeding-root 
area  and  to  prevent  the  development  of  the  impenetrable  plow-sole 
condition  directly  below  the  zone  of  cultivation.  Where  cover  crops 
are  not  grown  it  may  occasionally  be  advisable  to  distribute  organic 
fertilizers  broadcast,  in  order  to  improve  the  physical  condition  of* 
the  soil  throughout  the  orchard. 

COMMERCIAL    FERTILIZERS 

Commercial  fertilizers  are  here  considered  as  concentrated  or- 
ganic or  inorganic  plant  foods.  No  attempt  will  be  made  to  discuss 
this  subject  other  than  to  call  attention  to  fertilizers  which  are  com- 
monly thought  to  be  important  in  promoting  citrus  tree  and  fruit 
development  and  to  others  which  are  believed  to  be  injurious. 

Commercial  sulphate  of  ammonia  usually  contains  about  20  per 
cent  nitrogen  in  a  readily  available  form.  The  method  of  applica- 
tion which  has  given  the  best  results  is  to  distribute  it  three  times 
during  the  spring  months  in  the  irrigation  furrows  near  the  drip  of 
the  branches,  using  from  1  to  3  pounds  per  tree  each  time,  depending 
upon  the  size  of  the  trees.  The  first  application  can  be  made  just 
before  the  blooming  period,  the  second  about  a  month  later,  and  the 
third  about  30  days  after  the  second.  These  applications  are  thought 
to  prevent  excessive  dropping  of  the  fruits,  but  the  repeated  use  of 
large  quantities  of  sulphate  of  ammonia  on  certain  heavy  soils  is 
believed  to  he  injurious. 

Dried  blood  is  one  of  the  richest  organic  nitrogenous  fertilizing 
materials  and  decomposes  rapidly  in  the  soil.  The  so-called  red 
dried  blood  contains  from  13  to  14  per  cent  nitrogen  and  the  black 
grade  from  6  to  12  per  cent.  Both  grades  contain  considerahle 
phosphoric  acid,  frequently  as  high  as  4  per  cent.  Ordinarily,  an 
annual  application  of  10  to  15  pounds  per  tree  is  considered  adequate 
\'<>r  full-hearing  citrus  trees,  and  it  is  usually  applied  at  the  time 
of  the  late-winter  or  early-spring  plowing,  SO  that  it  will  he  turned 
below  the  zone  of  subsequent  cultivations.  If  used  at  other  times 
care  should  he  taken  to  apply  it  so  deep  that  it  will  not  be  dis- 
turbed  during  cultivation.  Where  the  furrow-manure  system  is 
used  dried  blood  is  often  applied  in  the  bottom  of  the  furrows. 

Cottonseed  meal  is  a  valuable  nitrogenous  fertilizer,  ranking  with 
blood  in  the  availability  of  its  nitrogen.  When  properly  prepared 
and  free  from  hulls  it  contains  about  0  per  cent  nitrogen.  When  fed 
to  animal-  the  manure  resulting  therefrom  is  particularly  valuable 
for  th«'  highly  mineralized  soils  common  in  many  of  the  citrus  or- 
chard- of  the  Southwest,  It  should  be  applied  in  a  similar  manner 
and  during  the  same  season  as  dried  blood. 

Tankage  is  a  highly  nitrogenous  product,  consisting  Lamely  of 

animal    wastes    from   abattoirs,  and    IS   Likely  to  he   variable   in   coui- 
on.      Two   distinct    kind-    mic    marketed  —  high-grade    tankage. 

ranging  from  9  to  12  per  cenl  nitrogen  with  a  little  phosphoric  acid, 
and  low-grade  tankage,  contM in ine;  from  1  to  '.»  per  cent  nitrogen  and 
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3  to  12  per  cent  phosphoric  acid.     This  product  is  applied  in  varying 

?uantities,  depending  on  its  composition  and  the  age  of  the  trees, 
requently  from  10  to  15  pounds  per  tree  being  used.  It  is  dis- 
tributed and  incorporated  in  the  soil  at  the  same  time  and  in  a 
manner  similar  to  dried  blood. 

Garbage  tankage  as  distinguished  from  other  tankage  consists  of 
hotel  and  household  garbage  treated  for  use  as  a  fertilizer.  It  has 
been  reported  that  in  some  instance  such  tankage  has  contained  table 
salt  or  other  injurious  substances,  but  modern  methods  of  treating 
the  garbage  have  largely  removed  the  difficulties  connected  with 
its  use. 

Commercial  nitrate  of  soda  contains  about  15  or  16  per  cent 
nitrogen.  While  it  is  one  of  the  most  economical  sources  of  nitrogen 
for  fertilizer  purposes,  its  use  in  many  citrus  orchards  of  the 
Southwest  has  been  largely  discontinued  during  recent  years  on  ac- 
count of  the  apparently  injurious  effect  of  its  sodium  element, 
which  in  certain  soils  is  said  to  result  in  a  mottled-leaf  condition. 

Calcium  nitrate  has  recently  come  into  quite  common  use  as  a 
commercial  form  of  nitrogenous  fertilizer.  Usually  it  contains  from 
13  to  18  per  cent  nitrogen.  From  10  to  15  pounds  per  tree,  fre- 
quently applied  in  fractional  quantities  at  three  separate  distribu- 
tions during  the  spring  months,  is  ordinarily  thought  to  be  adequate 
for  full-bearing  trees. 

Dried  or  ground  fish  varies  in  composition  according  to  its  source. 
If  composed  of  the  offal  from  packing  or  canning  plants  it  varies 
so  widely  that  analyses  of  each  lot  are  needed  to  determine  its 
fertilizing  value.  It  derived  from  pomace  resulting  from  the  ex- 
traction of  the  oil  of  menhaden  it  generally  contains  from  7  to 
8  per  cent  nitrogen  and  from  6  to  8  per  cent  phosphoric  acid.    About 

25  pounds  per  tree  turned  under  at  the  time  of  winter  plowing  or 
applied  in  manure  furrows  is  considered  adequate  when  used  with 
manure  or  other  similar  organic  materials. 

Bone  meal  has  a  phosphoric  acid  content  of  22  to  26  per  cent,  with 
from  2  to  3  per  cent  of  nitrogen.  It  is  a  valuable  source  of  phosphoric 
acid  where  that  element  is  needed  for  orchard  fertilization. 

Lime  or  calcium  oxide  is  usually  produced  by  burning  limestone. 
On  acid  soils  and  with  some  other  unfavorable  soil  conditions  its  use 
is  advisable,  but  ordinarily  southwestern  citrus  soils  are  believed  to 
contain  sufficient  lime. 

Experience  seems  to  indicate  that  satisfactory  results  are  obtained 
by  the  application  of  fertilizers,  partly  organic  and  partly  in- 
organic, supplying  nitrogen  at  the  rate  of  about  300  pounds  per 
acre  for  trees  in  full  bearing.  The  organic  fertilizers  in  the  form  of 
manures  should  be  applied  in  the  fall  or  winter  and  the  inorganic 
fertilizers  in  two  or  three  distributions  in  the  spring.  Peculiar 
conditions  of   soil   may   modify  this   recommendation   both   as  to 

?uantities  and  kinds  oi  fertilizers,  but  the  large  number  of  success- 
ul   orchardists   following   this   general   practice   warrants  its   ac- 
ceptance as  fundamentally  correct. 

COVER  CROPS 

Cover  crops  are  divided  into  the  two  general  classes  of  winter 
and  summer  crops.    The  purposes  of  the  winter  crop  are  to  protect 
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the  soil  from  washing  or  leaching,  increase  its  fertility,  improve 
its  physical  character,  and  supply  other  beneficial  soil  influences. 
Some  growers  believe  that  certain  disadvantages,  such  as  the  lower- 
ing of  the  atmospheric  temperature  on  cold  nights  and  the  competi- 
tion of  the  cover-crop  plants  with  the  trees  for  water  and  plant  food, 
outweigh  the  advantages  claimed  for  the  cover  crop,  but  recent 
studies  indicate  that  during  cold  weather  there  is  little  difference 
in  the  minimum  temperatures  in  orchards,  with  and  without  cover 
crops  and  that  when  turned  under  in  the  late  winter  or  early 
spring  no  injurious  effects  from  competition  occur. 

The  most  successful  legumes  for  winter  cover  crops  in  the  South- 
west are  purple  vetch  {Yicia  at ro purpurea)  and  yellow  sweet  clover 
1.1/  lUotus  mdica).  Purple  vetch  is  now  believed  to  be  the  most 
valuable  plant  for  winter  growth  in  citrus  orchards,  and  adequate 
supplies  of  its  seed  are  available.  This  seed  is  usually  sown  at  the 
rate  of  about  a  bushel  per  acre  when  the  land  is  prepared  for  the 
August  or  September  irrigation.  After  germination  the  plants 
grow  rapidly  even  during  cool  weather,  so  that  a  large  tonnage  is 
produced  by  the  time  the  late-winter  or  early-spring  plowing  is 
done.  Melilotus  seed  is  sown  in  the  same  manner  as  purple  vetch, 
but  only  about  20  pounds  per  acre  is  used. 

The  supply  of  irrigation  water  is  generally  the  limiting  factor  in 
growing  summer  cover  crops  in  citrus  orchards.  Where  water  is 
abundant  and  other  conditions  are  favorable,  it  is  believed  that  such 
crops  not  only  add  to  the  soil  fertility  but  that  they  also  tend  to 
prevent  considerable  loss  of  young  fVuits  by  the  so-called  "June 
drop"  through  improving  atmospheric  conditions  in  the  orchards. 
Of  these  crops  several  varieties  of  cow  peas  (Yigna  sinensis),  includ- 
ing the  Whippoorwill,  are  the  most  commonly  used,  but  alfalfa 
( M>  <licago  sativa),  broad  beans  {Yicia  faba),  Lima  beans  (Phaseolus 
lunatus),  and  other  legumes  are  grown  for  this  purpose. 

INTERCROPPING 

In  certain  sections,  particularly  near  the  coast,  the  growing  of 
Lima  beans  and  other  vegetables  between  the  tree  rows  in  young 
orchards  is  successfully  practiced.  The  conditions  under  which 
plan  succeeds  include  a  rich  soil,  abundant  water  s'upply,  and 
relatively  high  atmospheric  humidity.  In  interior  sections  with 
higher  dimmer  temperatures,  comparatively  low  relative  humidity, 
and  a  limited  water  supply  intercropping  has  generally  been  found 
undesirable. 

MULCHING 

The  term  "  mulching  "  is  here  used  to  define  the  use  of  hay,  straw, 
OK  other  organic  materials  for  covering  orchard  soils.  There  are 
at  least  two  methods  of  applying  organic  mulches:  (1)  By  broad- 
ranting  over  the  soils,  and  (2)  by  piling  in  -hallow  basins  under  or 
around  the  trees.  With  the  broadcasting  method  irrigation  is  car- 
lie*  1  on  u  usual  in  furrows  under  the  mulch,  while  in  the  second 
met  hod  the  irrigation  system  is  arranged  so  as  to  Hood  the  basins. 
This  practice  has  generally  proved  impracticable  in  citrus  orchards 
except  under  certain  peculiar  conditions.  Ijecau.se  rodents  of  various 
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kinds  are  likely  to  nest  in  the  mulches  and  seriously  injure  the  bark 
or  roots  of  the  trees,  and  the  costs  of  maintaining  the  basins  and 
mulches  are  usually  very  high. 

RESURFACING 

The  resurfacing  or  mulching  of  shallow  orchard  soils  with 
fresh  soil  has  proved  profitable  in  a  number  of  instances.  Recent 
experience  has  shown  that  in  orchard  areas  where  the  original 
surface  soil  was  scraped  off  in  leveling  the  land  or  where  the  top- 
soil  has  been  washed  away  resurfacing  has  given  very  beneficial 
results.  An  important  factor  in  this  work  is  a  convenient  source 
of  fresh  soil,  so  that  the  hauling  cost  will  not  be  excessive.  Down- 
hill hauls  and  mechanical  loading  and  dumping  devices  reduce 
costs,  and  the  work  may  be  done  when  regular  orchard  activities 
are  slack. 

The  fresh  soil  should  be  applied  to  a  depth  of  about  4  to  6  inches, 
care  being  taken  to  keep  it  from  the  tree  trunks.  Fertilization 
should  not  be  discontinued  in  the  treated  areas,  although  its  need 
may  be  lessened  for  a  year  or  so.  The  advisability  of  resurfacing 
should  be  determined  by  treating  a  small  area  before  the  practice 
is  adopted  throughout  an  orchard. 

CULTIVATION 

The  common  method  of  cultivation  is  to  plow  the  ground  before 
or  as  soon  after  the  winter  rains  as  possible,  sometimes  as  early  as 
January  but  more  frequently  during  February  or  March,  and  to 
cultivate  the  soil  after  each  irrigation  until  the  fall  cover  crop  is 
sown.  Moldboard  or  disk  plows  are  used  for  the  early  plowing  and 
stiff-shank,  spring-tooth,  disk,  or  other  harrows  and  drags  are  used 
for  later  cultivations.  If  weeds  develop  under  the  trees  it  may  be 
necessary  to  remove  them  with  hoes. 

Orchards  should  be  cultivated  as  soon  as  practicable  after  irri- 
gation, for  without  such  cultivations  many  soils,  particularly  those 
of  a  heavy  nature,  become  baked  and  cracked,  resulting  in  the  loss 
of  moisture  and  the  development  of  other  unsatisfactory  soil  condi- 
tions. After  the  irrigation  furrows  become  dry  enough  to  prevent 
puddling,  it  is  ordinarily  a  good  plan  to  use  a  smoothing  harrow 
or  drag  to  scratch  the  surface  lightly  and  break  up  any  crust  that 
may  be  forming,  a  second  cultivation  following  in  a  few  days  to  stir 
the  soil  thoroughly. 

In  many  irrigated  citrus  soils  in  the  Southwest  a  hard  and  im- 
pervious condition  known  as  "  plow  sole  "  develops  a  few  inches  below 
the  surface  during  the  summer  months  to  such  an  extent  as  seriously 
to  hinder  or  prevent  the  free  circulation  of  air  and  the  penetration 
of  irrigation  water.  This  condition  is  believed  to  result  from  the 
practice  of  plowing  or  cultivating  at  about  the  same  depth  continu- 
ously. Tests  made  with  a  soil  auger,  preferably  shortly  before 
irrigations,  will  indicate  the  development  of  the  plow  sole.  As  a 
result  of  this  condition  the  roots  receive  insufficient  moisture,  causing 
wilting  of  the  foliage,  particularly  during  periods  of  low  atmos- 
pheric humidity,  and  checking  both  fruit  and  vegetative  growth, 
while  in  extreme  instances  the  trees  become  partially  defoliated  and 
much  of  the  fruit  drops. 
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Generally  the  plow  sole  can  be  broken  up  with  special  stiff-shanked 
cultivators  or  by  running  a  subsoil  plow  midway  between  the  rows, 
so  as  to  do  minimum  injury  to  the  tree  roots.  Lumps  of  hard  plow 
sole  broken  up  by  a  furrow  manure  plow  can  be  seen  in  Figure  8. 


IRRIGATION 


The  citrus  tree,  being  an  evergreen,  uses  soil  moisture  constantly 
but  in  varying  quantities  during  different  seasons.  In  most  in- 
stances the  irrigation  supply  is  from  streams  or  wells  controlled  by 
water  companies  or  associations  of  growers,  but  in  some  cases  it  is 


ditch. 


urrows   supplied    with    water    fi 
(Corona,  Calif.,  August,    1822) 


developed  from  privately  owned  wells  or  other  sources.  The  purity 
of  all  irrigation  water  should  be  carefully  determined,  especially 
with  regard  to  the  presence  of  injurious  salts  or  alkalis. 

The  Southwest  is  a  semiarid  region,  where  the  annual  rainfall 
is  unequal  to  the  needs  of  citrus  trees  and  is  largely  confined  to  the 
winter  months.  Additional  water  must  be  supplied  during  the 
period  of  little  or  no  rain.  Bearing  citrus  trees  in  the  Southwest 
require  from  35  to  45  acre-inches  annually,  depending  largely  upon 
the  age  of  the  trees  and  the  soil  and  climatic  conditions.  As  the 
average  annual  rainfall  in  most  citrus  districts  is  only  from  10  to 
J"»  inches,  irrigation  must  be  depended  upon  to  supply  the  re- 
mainder. 

If  winter  or  summer  cover  crops  are  grown,  additional  water 
must  be  supplied  in  order  to  meet  their  requirement!  without  inter- 
fering with  the  moisture  supply  of  the  trees.  Where  wells  are  de- 
pended upon  they  should  be  sufficiently  deep  to  insure  a  supply  dur- 
ing consecutive  wflfnifl  of  possible  drought. 
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Irrigation  is  ordinarily  begun  from  four  to  eight  weeks  after  the 
last  heavy  winter  rain  and  is  repeated  about  every  30  or  40  days 
with  an  application  of  3  to  5  acre-inches  each  time  until  (he  rains 
begin  again.     In  some  districts  citrus  trees  require  irrigating  nearly 

every  month  in  the  year,  hut  in  most  sections  from  five  to  nine  irri- 
gations are  usually  sufficient.  Recent  experience  indicates  that  on 
some  soils  more  frequent  irrigations  are  desirable,  with  smaller 
quantities  of  water  at  each  application.  It  has  been  determined 
that  it  is  important  to  maintain  optimum  moisture  conditions  in 
the  first  3  or  4  feet  of  soil,  the  feeding  roots  being  largely  distributed 
in  the  first  'J»._.  feet  An  excess  of  water  which  penetrates  below 
this  depth  is  usually  lost  and  is  of  no  benefit  to  the  trees  or  the  soil 
l>t  when  it  is  necessary  to  drive  down  injurious  salts. 

During  recent  years  many  of  the  Leading  growers  have  adopted 
the  practice  of  basing  the  Length  of  the  intervals  between  irrigations 
and  the  quantity  of  water  applied  at  each  irrigation  upon  a  series  of 
systematic  soil-moisture  determinations  throughout  their  orchards. 
In  these  tests  the  wilting  coefficient  and  the  water-absorbing  power 
of  the  soil  are  determined,  and  the  system  of  irrigation  is  planned 
so  as  to  maintain  the  moisture  condition  in  the  feeding-root  zone  as 
near  the  optimum  as  practicable.  It  is  believed  that  a  reorganiza- 
tion of  the  present  irrigation  methods  based  upon  the  requirements 
of  the  trees  and  the  soil-moisture  conditions  in  individual  orchards 
is  of  fundamental  importance  in  maintaining  and  developing  the 
citrus  industry  in  the  Southwest 

Irrigation  water  was  first  conveyed  in  open  dirt  ditches  and  canals 
and  by  wooden  viaducts.  These  were  gradually  supplanted  by 
open  concrete-lined  canals,  which  are  now  being  replaced  by  under- 
ground steel  or  concrete  pipe  lines,  but  all  these  methods  arc  still  in 
use.  Concrete  pipes  are  considered  most  economical  and  are  most 
commonly    Used,   but    steel    pipe    is    frequently    used    for    main    lines 

where  the  pressure  exceeds  10  or  L5  pounds  per  square  foot. 

After  the  water  reaches  the  orchard  it  is  taken  from  the  main 
pipe    line   atid    distributed    either   through   open   concrete    flume 

shown  in  Figure  *.»,  or  by  underground  pipes  to  each  tree  row.  Open 
flumes  are  provided  with  small  gates  tnrough  which  the  water  flows 

directly  to  the  irrigation  furrows.  Such  flumes  are  objectionable, 
because  they  obstruct  the  movement  of  orchard  tools,  are  easily 
clogged  with  rubbish,  and  are  subject  to  frequent  breakage.  Under* 
ground  pipe  lines  are  laid  deep  enough  to  be  out  of  the  way  of  cul- 
tivation implements  and  are  provided  with  concrete  hydrants  or 
standpipes  for  each  row  of  trees,  as  shown  in  Figure  10.  These 
hydrants  are  usually  fitted  with  valves  for  regulating  the  flow  of 
water  into  them  and  have  adjustable  gates  through  which  the  water 
flows  to  the  furrows. 

From  four  to  eight  furrows  are  ordinarily  made  between  each 
two  rows  of  tiers  with  a  special  farrowing  implement,  and  addi- 
tional furrows  are  often  zigzagged  in  order  to  wet  the  soil  between 
the  trees  in  the  rows.    The  proper  Length  of  run  of  irrigation  water 

depend-  upon  the  type  of  soil  and  the  slope  of  the  land.  Kim-  of 
300  to  M)0  feet  are  preferable  in  most  soils,  but  in  heavier  one-  or 
those  having  a   heavy  clay  subsoil  runs  of  000  to  800  feet  are  somoi 

time-  used  satisfactorily. 
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The  water  should  be  Applied  for  24  to  7*2  hours,  a  48-hour  appli- 
cation being  generally  used.  The  flow  should  be  so  regulated  that 
the  water  reaches  the  bottom  of  the  furrows  in  about  one-fourth  the 
time  of  the  total  application.  Further  details  concerning  irrigation 
practices  in  citrus  orchards  can  be  found  in  Farmers'  Bulletin  No. 
882,  I  nidation  of  Orchards.5 

The  cost  of  irrigation  water  varies  from  a  minimum  of  about 
sl.r.o  per  acre  annually  on  some  of  the  original  Spanish  land  grants 
to  as  much  as  $50  to  $75  where  the  water  is  expensive  and  consider- 
able pumping  is  necessary.  The  expense  for  water  and  irrigation 
labor  commonly  runs  from  $15  to  $25  per  acre  for  oranges  and  $30 
to  $40  for  lemons. 


Flu.    1".      Irrigation    hydrant    from    buried    pipe    line   showing   gates    through    which 
water  is  admitted  to   Um   furrows.      (Sun   Dimas,   Calif.,   August    1922) 


PRUNING 

training  of  citrus  trees  begins  in  the  nursery  when  the  young 

are    headed.     Other-    pruning    of    young    trees    of    productive 

strains  should  be  avoided,  aside  from  the  training  of  the  main  limbs 

and  the  removal  of  crossed  branches  or  other  objectionable  growth. 

It   hi  I   that  the  early  fruiting  of  young  citrus 

••t  interfere  with  their  later  growth  or  development 

The  pruning  of  older  trees   includes  the  training  of  suitable 

growth    for   framework   limbs  and   the   removal   of  suckers  or  other 

objectionable  branches.     Horizontal  or  drooping  growth  and  fruit 

.-purs  should  be  allowed  to  set  fruits  undisturbed.    The  cutting  bach 
ch  branches  stimulates  continued  vegetative  growth  and  delays 
fruit  production. 


rttar,  s. 

illtlM.     1 


Irrigation    of   on-harda.      V.    S.    I>«-pt.    Agr.,    Fannera*    BttL    882,     l»i    pp. 
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Two  methods  of  training  framework  branches  are  commonly  prac- 
ticed, one  resulting  in  what  are  termed  vase-shaped  and  the  other 
in  so-called  bowl-shaped  trees.  By  the  vase-shape  method  the  main 
upright  limbs  are  allowed  to  grow  undisturbed  except  for  essential 
thinning  of  interfering  growths,  resulting  in  rather  tall,  upright- 
growing  trees  with  more  than  ordinary  strength  of  framework. 

By  the  bowl-shaped  method  the  large  inside  branches  are  cut  out 
and  the  main  framework  limbs  occasionally  cut  back.  These  limbs 
develop  new  branches,  two  or  more  of  the  outside  ones*  being  saved 
and  the  remaining  upright-growing  ones  being  removed,  care  being 
taken  not  to  disturb  the  horizontal  or  drooping  branches.  The  new 
framework  branches  in  turn  are  cut  back  when  they  reach  3  or  4  feet 
in  length  and  the  new  growths  trained  as  before.  In  this  way  a 
spreading  and  open,  or  bowl-shaped,  tree  top  is  secured,  resulting  in 
rather  low,  open,  and  spreading  trees.  Such  trees  are  more  con- 
veniently picked  and  more  easily  fumigated  and  sprayed  than  the 
taller  vase-shaped  ones.  The  best  method  of  pruning  the  individual 
tree  wTill  depend  upon  the  variety,  environmental  conditions,  and 
local  experience. 

The  best  season  for  pruning  is  usually  during  the  late  winter  and 
in  the  spring.  Ordinarily  the  spring  months  are  most  suitable  for 
this  work,  but  it  can  be  carried  on  for  a  longer  period  if  necessary. 
Care  should  be  taken  to  avoid  pruning  during  the  late  fall  or  early 
winter,  when  new  growth  following  the  priming  is  likely  to  be  in- 
jured by  dry  winds  or  low  temperatures.  Pruning  during  or  just 
following  the  blooming  period  is  thought  to  reduce  the  crop  of  the 
succeeding  season.  Large  pruning  cuts  should  be  painted  over  with 
grafting  wax,  asphaltum,  or  some  similar  material  immediately 
after  pruning. 

Severe  pruning  of  healthy  citrus  trees  of  the  most  desirable  strains 
is  unnecessary  and  usually  causes  a  reduction  of  the  crop  about  in 
proportion  to  the  severity  of  the  pruning.  In  an  orchard  test  con- 
ducted by  the  writers,  severely  and  moderately  pruned  Washington 
Navel  orange  trees  produced  less  fruit,  with  no  improvement  of  com- 
mercial quality,  during  a  period  of  eight  years  following  the  prun- 
ing, as  compared  with  unpruned  trees  in  the  same  plat. 

Citrus  trees  should  be  inspected  at  least  once  each  year  and  given 
such  pruning  as  may  be  necessary.  Each  tree  presents  an  in- 
dividual problem  and  should  be  treated  accordingly.  As  a  rule, 
there  is  greater  danger  of  loss  and  damage  by  overpruning  normal 
citrus  trees  than  from  a  lack  of  pruning.  Details  regarding  methods 
of  pruning  citrus  trees  are  given  in  Farmers'  Bulletin  No.  1333, 
Pruning  Citrus  Trees  in  the  Southwest.6 

CARE  OF  INDIVIDUAL  TREES 

The  care  of  individual  trees  includes  renewal,  top-working,  re- 
planting, transplanting,  treating  diseased,  girdled,  broken,  or  other- 
wise injured  trees,  and  similar  activities.  On  most  of  the  larger 
citrus  orchards  in  the  Southwest  there  is  now  at  least  one  man  whose 
duty  it  is  to  attend  to  work  of  this  nature,  and  experience  has  proved 

8  A.  D.  Shamel,  C.  S.  Pomeroy,  and  R.  E.  Caryl.  Pruning  citrus  trees  in  the  South- 
west.    U.  S.  Dept.  Agr.,  Fanners'  Bui.  1888,  31  pp.,  illus.     1923. 
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rhi*  plan  to  be  profitable.  In  small  orchards  the  grower  can  usually 
do  this  work  himself. 

Systematic  individual-tree  performance-record  work  or  tree-esti- 
mate data  are  essential  to  the  intelligent  care  of  the  tree  in  many  cases. 
Individual-tree  numbers  make  it  possible  to  record  the  location  of 
needing  attention,  and  the  performance-record  data  enable  the 
grower  to  determine  accurately  those  trees  which  should  be  top- 
worked  or  replanted. 

SECURING    INDIVIDUAL-TREE   PERFORMANCE    RECORDS 

The  objects  of  individual-tree  performance-record  work  include: 
( 1 )  Securing  definite  information  on  the  results  of  variations  in  soil 
or  cultural  practices  and  care  of  the  individual  tree  as  the  basis  for 
the  introduction  and  use  of  improved  methods,  (2)  locating  superior 
parent  trees  as  sources  of  budwood  for  propagation,  (3)  determin- 
ing inferior  trees  for  top-working  or  replanting,  and  (4)  compar- 
ing the  behavior  of  different  varieties,  strains,  or  progenies. 

Individual-tree  performance  data  normally  include  records  of  the 
yield  and  the  commercial  quality  of  the  fruit  of  each  tree  with  de- 
scriptions of  the  foliage  and  fruit  characteristics.  .  For  commercial 
purposes  these  data  need  to  show  only  the  number  of  boxes  of  fruit 
that  arc  produced  by  each  tree,  together  with  notes  on  any  unusual 
condition  of  fruits  or  growth,  such  as  the  occurrence  of  striking  bud 
variations,  disease  or  malnutrition  troubles,  and  pest  or  other 
injuries. 

In  the  case  of  young  orchards  it  is  often  desirable  to  start  indi- 
vidual-tree records  as  soon  as  the  trees  begin  to  bear,  in  order  that 
undesirable  trees  may  be  replaced  with  a  minimum  loss.  The  records 
should  be  continued  for  several  years,  as,  for  example,  four  or  more 
normal  years.  While  records  for  two  normal  seasons  supply  valu- 
able  information,  the  value  of  these  data  increases  rapidly  with  ad- 
ditional records,  and  a  4-year  period  is  considered  to  be  the  minimum 
from  which  reliable  conclusions  can  be  drawn. 

The  important  considerations  involved  in  carrying  on  individual- 
tree  performance-record  work  are  the  use  of  an  individual-tree  num- 
bering system,  the  organization  of  the  picking  work  so  that  each 
tree  is  picked  separately,  and  the  adoption  of  a  systematic  plan  of 
•  ling  the  individual-tree  yields  and  other  observations. 

In  the  extensive  work  now  under  way  in  California  it  has  been 
found  advisable  to  give  each  tree  a  number  of  three  pints  as.  for  ex- 
ample, 2-13-8,  meaning  block  2,  row  18,  and  tree  s  in  the  row,  always 

baaing  this  arrangement  on  some  fixed  landmark,  such  as  the  irriga- 
tion Beads.  In  small  planting-  it  it  usually  unnecessary  to  use  m 
block  number.  This  tree  number  fixes  the  identity  of  each  tree  for 
Observations  over  an  extended  period,  and  by  it  any  tree  may  be 
found  without  difficulty.  The  figures  are  usually  put  OB  the  lower 
part  of  the  tree  trunk  with  white  paint  in  a  vertical  column,  and  they 

should  always  be  placed  in  the  Bame  relative  position. 

The  picking  boxes  should  be  distributed  bo  that  the  crop  o£  each 

it  together  until  certained.    In  some 

timated  number  of  boxes  is  distributed  to  each  tree,  as  shown 

in  Figure  li.  while  in  other  instances  the  boa  el  in  rows  in 

such  a  way  that  the  crop  of  each  tree  can  be  identified  and  studied. 
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The  number  of  boxes  of  fruit  produced  by  each  tree  is  usually  re- 
corded by  the  picking  foreman  on  blank  forms  adapted  for  this 
work.  Further  directions  for  securing  and  using  individual-tree 
performance  records  are  given  in  Farmers'  Bulletin  No.  794,  Citrus- 
Fruit  Improvement:  How  to  Secure  and  Use  Tree-Performance 
Eecords.7 

INDIVIDUAL-TREE  ESTIMATE  DATA 

Individual-tree  estimate  records  are  often  useful  in  carrying  on 
tree  work  where  performance  records  are  not  available.  The  tree- 
estimate  data  usually  include  an  estimate  of  the  crop  borne  by  the 


**.  3- 

Pig.  11. — Picking  Washington  Navel  oranges,  with  field  hoxes  distributed  to  each 
tree  for  the  purpose  of  securing  records  of  the  yields  of  the  individual  trees. 
In  many  cases  ladders  with  three  legs  are  used,  so  as  to  avoid  injuries  to  the 
trees  or  fruit  from  the  pressure  of  the  ladders.     (Highgrove,  Calif.,  April,  1915) 

individual  tree,  with  notes  on  the  commercial  quality  of  the  fruit  and 
the  foliage  characteristics.  With  the  aid  of  suitable  note  forms  and 
tree  numbers  these  records  can  be  made  at  the  rate  of  300  to  500  trees 
per  day  by  each  recorder. 

TREE  RENEWAL 

The  term  "  tree  renewal "  is  here  used  to  mean  growing  new  tops 
on  established  trees.  In  orchards  which  have  been  neglected  or 
improperly  treated  the  trees  often  show  evidences  of  poor  physical 
condition,  with  low  and  inferior  production.  In  many  such  in- 
stances tree  renewal  with  improved  cultural  conditions  has  resulted 
in  the  development  of  vigorous  new  tops  and  greatly  improved  pro- 
duction. This  treatment  will  not  change  the  type  of  trees  of  inferior 
strains,  but  will  often  benefit  old  or  diseased  trees  or  those  whose 
growth  has  been  retarded  by  unfavorable  cultural  conditions.  Tree 
renewal  is  also  generally  beneficial  to  trees  which  have  been  girdled. 

7  A.  D.  Shamel.  Citrus-fruit  improvement:  How  to  secure  and  use  tree-performance 
records.     U.  S.  Dept.  Agr.,  Farmers'  Iiul.  71)4,  16  pp.,  illus.     1917, 
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In  renewing  trees  two  methods  may  be  used,  either  gradual  re- 
newal, through  the  removal  of  one  or  more  large  branches  in  suc- 
ceeding years  or  complete  renewal  by  cutting  off  practical lv  all  the 
top  growth  at  one  time.  When  complete  renewal  is  practiced  some 
of  the  lower  horizontal  or  drooping  growth  should  be  left  as  nurse 
limbs  until  new  growth  has  become  established.  The  months  of 
April.  May,  and  June  are  considered  the  best  season  for  this  work  in 
the  Southwest.  Large  branches  and  exposed  portions  of  the  tree 
trunks  should  be  protected  from  sunburn  wTith  whitewash.8 

top-working 

Top-working  is  performed  for  the  purpose  of  improving  healthy 
of  undesirable  strains  in  established  orchards  and  for  chang- 
ing trees  from  one  variety  to  another.    It  is  usually  best  to  replant 
badly  diseased  or  injured  trees  rather  than  to  top-work  them. 


\  tree  <>f  tiio  Yellow  strain  <>f  the  Washington  Nerel  bt  months 

after  the  Insertion  of  selected  buds  from  a  superior  parent  tree  of  the  Washing- 
ton strain.  The  limb  at  the  rl^ht  is  the  none  limb  which  was  left  to  assist 
in   the   setting    ami    growth    of    the    buds.      (HlgfagroTS,    Calif.,    January,    1994) 

The  season  best  adapted  f<»r  top-working  varies  somewhat  with 
lo< ml  conditions,  but  normally  the  period  from  March  to  June,  in- 
clusive, is  most  favorable.  Under  certain  conditions  part  of  the 
work  may  be  done  in  the  fall,  particularly  during  September  and 
October,  the  buds  Lying  dormant  until  the  following  spring.  Spring 
top- working  is  usualli  the  entire  operation  of  budding 

and  subsequent   topping  is  done  within  a  short  period,  and   If  the 

Unary  whitewash  may  lie  made  by  sinking  qotefcUflM  at    the   rat.-  of   lit   pounds   to 
ns  of  water  end  adding  water  to  bring  the  wash  t..  the  <l.-sii  ncy.     Where 

•i.»n  is  want«-<i  for  ■  long  period  "California  tree  whitrwimh  "  is  often  nsed,  Biade 

following  formula  :  Quhkllme.  :'.<»  pounds;  tallow.   I  pounds  :  Slake 

the  Hm«-.  dissolve  the  ssll    In  a   little  water,   melt    the   tallow,  and  mix   If  with   the  salt 

solution;    then    sdd    this   to   the  slaked   lime.     Dilute   with   enough   water  to   make  the 
mixture  flow  ft" 
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stand  of  buds  is  unsatisfactory  new  buds  can  be  inserted  with  little- 
loss  of  tree  growth. 

As  a  rule  from  three  to  five  properly  spaced  framework  branches 
are  used  in  top-working.  If  one  bud  is  used  on  each  limb  it  should 
be  inserted  on  the  outer  side  of  the  branch  about  1  to  2  feet  from 
the  tree  trunk.  It  is  often  desirable,  particularly  with  older  trees, 
to  insert  buds  on  the  two  sides  of  the  limbs  to  insure  a  perfect  stand, 
the  growth  from  one  being  removed  if  they  both  live. 

The  budding  operation  is  the  same  as  in  budding  seedlings  in  the 
nursery,  and  only  carefully  selected  buds  from  superior  parent  trees 
should  be  used.  If  the  bark  of  the  framework  branches  is  very  thick, 
as  is  the  case  with  old  trees,  it  is  desirable  to  thin  it  or  cut  out  a  small 
section  around  the  inserted  buds.  After  the  buds  have  united  prop- 
erly the  budded  limbs  should  be  cut  off  about  6  inches  above  the  buds, 
the  cut  surfaces  covered  with  grafting  wax  or  other  protective  ma- 
terial, and  the  trunks  and  exposed  portions  of  the  main  branches 
whitewashed.  One  of  the  original  horizontal  or  drooping  branches 
of  the  tree  may  be  left  for  a  year  as  a  nurse  limb,  but  this  practice 
is  not  essential. 

After  about  six  weeks  the  new  growth  should  be  cut  back  to 
about  half  its  length,  to  stimulate  branching  and  to  develop  a 
stockier  framework.  All  growth  other  than  that  from  the  selected 
buds  should  be  removed  from  time  to  time;  otherwise  the  new  tops 
may  be  partly  composed  of  growth  from  the  original  trees,  thus 
defeating  the  object  of  top-working.  Figure  12  shows  an  orange 
tree  eight  months  after  being  top-worked. 

About  a  year  after  top-working,  the  ends  of  the  old  branches 
should  be  again  cut  back,  making  a  sloping  cut  with  its  upper  edge 
flush  with  the  base  of  the  new  growth,  and  the  cut  surfaces  should  be 
protected  until  they  have  completely  healed.  Some  propagators  pre- 
fer when  working  with  old  trees  to  remove  the  entire  head  of  the 
tree  except  a  nurse  limb,  allow  sprouts  to  develop  on  the  stubs,  and 
then  bud  into  a  few  of  these  sprouts. 

REPLANTING 

In  nearly  all  old  orchards  it  becomes  necessary  from  time  to  time 
to  replace  badly  diseased  or  injured  trees.  Recent  experience  has 
shown  that  young  trees  can  be  successfully  replanted  in  such  places 
if  proper  attention  is  given  them. 

The  trees  to  be  replaced  should  be  taken  out  several  months  in  ad- 
vance of  planting  the  new  ones,  digging  a  large  hole  and  spreading 
the  soil  in  a  thin  layer  to  expose  it  to  the  sun  and  air.  The  new 
trees  can  be  planted  to  best  advantage  in  the  late  spring  or  early 
summer,  preferably  using  fresh  surface  soil  mixed  with  well-rotted 
manure  to  refill  the  holes.  The  trees  should  be  thoroughly  watered 
as  soon  as  they  are  planted,  and  special  arrangements  should  be 
made  to  keep  the  soil  moist  and  in  good  tilth  until  they  become  fully 
established. 

To  prevent  undue  competition  with  neighboring  trees,  trenches 
should  be  dug  at  least  2  feet  deep  and  6  or  8  feet  long  midway  be- 
tween the  young  and  the  adjacent  older  trees.  Manure  or  other 
organic  matter  should  be  applied  in  these  trenches,  which  should 
then  be  filled  with  soil. 
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TRANSPLANTING  BEARING  TREES 

It  sometimes  becomes  necessary  to  transplant  bearing  trees  to  new 
locations.  "While  trees  up  to  r>0  years  of  age  have  been  successfully 
moved,  it  is  probable  that  it  can  be  most  economically  done  with 
those  that  are  not  more  than  10  or  15  years  old.  Only  healthy  and 
productive  trees  are  worth  transplanting  in  commercial  practice. 

The  best  season  for  this  work  is  during  the  early  spring,  though  it 
can  be  done  successfully  up  to  midsummer,  especially  if  the  roots 
are  balled.  The  tops  of  the  trees  should  be  cut  back  to  about  the 
same  extent  as  for  top-working,  the  larger  cuts  covered  with  grafting 
wax  or  other  suitable  material,  and  the  trunks  and  remaining  limbs 
whitewashed  to  protect  them  from  sunburn. 

Both  the  bare-root  and  balled  s}Tstems  of  transplanting  have  been 
successfully  used,  but  on  account  of  its  comparative  simplicity  and 
economy  the  former  is  usually  preferred.     With  trees  up  to  about 


ir-old   Valencia  orange  trees  for   transplanting;   also  pari 
planting  of  these  trees.     Cat  tioni   ihowed    thai    tn 

planted    with    bare    roots   as   late   as   this   made   a   l>ott<r   start    if   rut    hack    more 
severely.     (Santa  Paula.  Calif..  July  27.  1922) 

ears  of  a<re  a  trench  about  3  feet  deep  is  dug  around  each  tree, 
Leaving  ■  ball  of  earth  about  5  feet  in  diameter.  The  soil  of  this 
ball  is  then  carefully  removed  from  the  roots  with  a  pointed  bar  and 
the  taproots  are  cut  about  2y2  feet  below  the  surface.  The  roots 
should  be  kepi  moistened  and  covered  with  wet  sacks  to  protect  them 
rrbm  drying.  Figure  18  shows  6-year-old  Valencia  orange  trees 
being  unloaaed  for  transplanting  and  a  portion  of  a  l  [0-acre  orchard 
of  tie  ood  after  they  were  planted. 

Individual  trees  in  older  orchards  sometimes  show  signs  of  de- 
cadence, with  light-colored  Leaves  and  partial  defoliation.    This  con- 
dition has  been  found  in  some  instances  to  be  associated  with  weak, 
-<•<!  roots  or  abnormal  bud  onions  and  can  frequently  be  cor- 
i  by  inarching  sour-orange  seedlings  into  tin-  trunks  of  the 
affected  I  firdled  trees  and  those  baying  other  serious  bark 

wounds  can  also  be  successfully  treated  by  inarching  as  well  u  by 
bridge  grafting. 
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An  improved  method  for  doing  this  work  which  has  been  success- 
fully used  for  several  years  has  recently  come  to  the  attention  of  the 
writers  and  is  illustrated  in  Figure  14.  One  or  more  1  or  2  year  old 
balled  seedlings  are  set  in  holes  near  the  tree  trunk.  A  narrow 
vertical  strip  of  bark  about  12  to  15  inches  long  is  carefully  removed 
from  the  trunk  of  the  affected  tree  above  the  bud  union,  and  the  top 


Fig.  14. — Inarching  a  sour-orange  seedling  with  balled  root  in  a  decadent  Eureka 
lemon  tree.  Note  the  equipment  at  the  right  to  keep  the  grafting  wax  soft. 
(Corona,  Calif.,  July,  1921  I 

of  the  seedling  is  cut  off  at  a  point  slightly  higher  than  the  upper 
end  of  this  wound.  The  side  of  the  seedling  next  to  the  old  tree  is 
then  shaved  off,  beginning  opposite  the  lower  end  of  the  wound,  and 
the  stem  of  the  seedling  is  nailed  in  place  in  the  wound  with  the 
cut  surface  of  the  seedling  in  contact  with  the  cambium  layer  of  the 
tree,  the  upper  end  of  the  seedling  being  placed  under  a  nap  of  the 
bark.    The  wound  and  the  stem  of  the  seedling  are  then  painted  with 
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warm  grafting  wax.  a  strip  of  waxed  cloth  is  placed  over  the  entire 
wound,  and  another  costing  of  grafting  wax  is  applied. 

This  practice  provides  two  long  surfaces  along  which  union  of  the 
tree  and  seedling  may  take  place  instead  of  the  small  area  allowed 
by  the  method  which  has  been  generally  used  heretofore,  insuring  a 
more  certain  and  complete  union  and  the  earlier  recovery  of  the  tree. 
This  long-contact  method  can  also  be  used  in  bridge  grafting. 

FROST  PROTECTION 

Practically  all  present  citrus  districts  are  subject  to  occasional 
frost  damage  unless  protection  is  provided,  but  hillside  orchards 
and  those  located  on  slopes  or  in  the  path  of  air  currents  are  usually 


16.     a  lemoa  tree  defoliate  by  fn>Ht.  with  orange  tree*  behind  it  only  Bllghtlj 
injur.Ki.     'ill.-  lemon   tree  was  irliltewftsbed   with  i   power  spray  outfit 
as  the  damage  Iteeame  apparent,   in   order  to  protect   the   trunk   and  limbs  from 
■I  if.,  April,  1922) 

liable  to  injury  than  those  on  low  and  level  lands.  Frost  pjto- 
ii  is  expensive,  and  (lie  efficient  handling  of  frost-fighting 
equipment  requires  careful  organization  <»l"  tabor  arid  constant  \\n\- 
lance  daring  cold  weather,  hence,  other  thing-  being  equal,  it  is  very 
important  to  locate  citrus  orchards  where  they  will  be  likely  to  be 
least  injured  by  low  temperatures. 

the  citrus  fruits,  the  orange  and  grapefruit  are  about  equally 

iptibk  to  frost  injury,  while  the  lemon  is  more  tender  and  the 

lime  is  d  ly  injured  by  frost     It   if  i  common  practice  to 

lemon  brchards  equipped  for  frost  protection  in  areas  where 

adjoining  orange  pores  ai  •  left  unprotected,  for  the  reason  that  the 

QYolved  in  protecting  the  oranges  would  not  be  justified 

on  account  of  the  less  frequent  danger  of  loss,     Figure  L5  -hows  a 
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lemon  tree  entirely  defoliated  by  frost  while  there  was  practically 
no  damage  to  the  foliage  of  the  orange  trees  behind  it. 

The  equipment  for  frost  protection  in  common  use  consists  of  oil 
heaters,  torches  for  lighting  them,  and  storage  tanks  for  extra  sup- 
plies of  oil.  The  kind  and  capacity  of  the  heaters  to  be  used  de- 
pend upon  local  conditions,  but  they  should  be  large  enough  to  hold 
sufficient  oil  to  burn  at  least  12  hours,  constructed  to  burn  with  little 
or  no  smoke,  and  arranged  so  that  the  fires  can  be  quickly  lighted  and 
extinguished.  Iron  heaters  are  liable  to  rust  and  depreciate  rapidly 
unless  they  are  protected  with  asphaltum  or  other  covering.  It  is 
usually  desirable  to  clean  and  dip  or  paint  the  heaters  after  the 
period  of  frost  danger  is  over  and  store  them,  so  they  will  not  be 
injured.  Some  growers  leave  the  heaters  in  the  orchard  during  the 
summer,  placing  them  in  the  tree  rows  or  under  the  trees  out  of 
the  way  of  orchard  operations. 

Torches  holding  about  a  gallon  and  burning  a  mixture  of  gasoline 
and  distillate  or  coal  oil  are  ordinarily  used  for  lighting  the  heaters, 
and  an  ample  supply  of  them  should  be  on  hand  for  emergencies. 

Oil  tanks  should  be  large  enough  to  hold  sufficient  reserve  for 
maximum  periods  of  low  temperatures.  Three  times  the  capacity 
of  the  heaters  is  considered  necessary  to  be  safe  in  possible  emer- 
gencies, and  'unless  the  grower  is  equipped  for  an  emergency  he  is 
liable  to  find  that  all  his  equipment  and  previous  efforts  in  frost 
fighting  are  a  dead  loss.  Oftentimes  a  number  of  small  growers 
maintain  a  storage  tank  in  common.  It  is  desirable  to  locate  the 
tanks  so  that  oil  can  be  put  into  and  drawn  from  them  by  gravity 
flow.  Tank  wagons  are  used  in  distributing  oil  to  the  heaters,  and 
in  large  orchards  the  oil  is  frequently  piped  to  various  central 
points  to  reduce  the  haul  in  filling  the  heaters.  • 

In  order  to  use  frost-protection  equipment  most  efficiently  it  is 
necessary  to  have  warning  of  impending  frost.  Growers  usually 
make  frequent  readings  of  the  temperatures  in  their  orchards  during 
times  of  danger,  but  in  some  cases  community  organizations  provide 
men  who  obtain  systematic  readings  from  reliable  thermometers  in 
the  coldest  areas  in  their  districts  and  give  warning  before  the 
danger  point  is  reached.  Sometimes  automatic  frost-alarm  equip- 
ment is  used,  which  rings  a  warning  bell  when  the  temperature  drops 
to  any  predetermined  point.  Normally  the  time  of  lowest  tempera- 
ture is  just  before  sunrise. 

It  is  often  essential  to  light  the  heaters  quickly,  and  enough  men 
should  be  available  to  do  this  work  rapidly.  When  the  danger  has 
passed  the  fires  are  put  out  by  replacing  the  covers  on  the  stacks. 
The  heaters  should  be  inspected  after  every  burning  and  refilled 
if  necessary.  If  it  becomes  necessary  to  refill  the  heaters  while  the}' 
are  in  use,  it  should  be  done  by  extinguishing  and  filling  a  part  of 
them  at  a  time. 

The  most  efficiently  protected  orchards  are  equipped  with  a 
heater  for  every  tree,  but  in  some  cases  fewer  may  be  sufficient.  The 
heaters  are  usually  set  on  the  intersections  of  the  diagonals  of  the 
tree  rows,  as  shown  in  Figure  16,  to  avoid  burning  the  trees  or  fruit. 
In  many  cases  extra  heaters  are  placed  in  the  path  of  prevailing 
cold-air  currents  and  along  exposed  sides  of  the  orchards. 

If  trees  are  badly  defoliated  by  low  temperatures  or  other  causes, 
the  trunks  and  limbs  should  be  protected  from  sunburn  by  coating 
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them  with  whitewash,  as  shown  in  Figure  15.  Recent  experience 
.indicates  that  pruning  frost-injured  trees  should  be  deferred  for  a 
year  or  so  until  the  extent  of  the  injuries  can  be  fully  determined. 
Further  information  on  frost  protection  can  be  obtained  from 
Farmers'  Bulletin  Xo.  1096,  Frost  and  the  Prevention  of  Damage 
by  It.9 

WINDBREAKS 

The  practice  of  growing  permanent  windbreaks  for  citrus  or- 
chards is  now  largely  confined  to  localities  where  heavy  winds 
occur  rather  frequently.  In  many  districts  windbreaks  are  planted 
to  protect  young  orchards  and  are  removed  when  the  trees  become 
larger.  During  recent  years  many  windbreaks  have  been  removed 
from  old  orchards  because  it  was  found  that  they  were  strong  com- 
petitors with  the  neighboring  orchard  trees  for  moisture  and  plant 
food,  and  in  a  number  of  instances  they  were  thought  to  have  in- 
creased frost  injury  to  near-by  sections  by  obstructing  the  normal 
movement  of  cold  air  from  the  orchards. 


16. — Burning  oil   heaters  in   a  California  orange  orchard   for   protection   from 
frost,  one  heater  being  provided   to  each  trco.      (January,    ll>22) 


The  trees  most  commonly  used  as  windbreaks  include  several  spe- 
cies of  Eucalyptus,  the  Monterey  cypress,  and  a  recently  introduced 
the  atliel.  Formerly  the  California  pepper  tree  (SchiniM 
molle)  was  extensively  used  as  a  windbreak  for  citrus  plantings, 
especially  along  roadways.  It  is  no  longer  planted  for  this  pur- 
pose, anci  many  old  plantings  have  been  removed  because  the  tree 
is  one  of  the  preferred  hosts  of  the  black  scale,  and  its  presence  in- 
creased the  difficulty  of  controlling  the  scale  in  near-by  orchards. 

•United  States  Department  of  Agriculture,  Weather  Bureau.     Frost  and  the  Prevention 
of  Damage  by  It.     U.  S.  Dept.  Agr.,  Farmers'   Bui.   1096,  48  pp.,  lllus.     1920. 
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Of  the  eucalypts  the  blue  gum  (Eucalyptus  globulus)  is  the  one 
generally  used,  because  of  its  rapid  growth  and  its  adaptation  to. 
climatic  conditions  in  the  Southwest.  These  trees  are  planted  close 
together  and  often  in  double  rows.  After  they  reach  25  or  30  feet 
in  height  they  should  be  cut  back  to  16  or  18  feet,  so  as  to  induce 
a  strong  and  dense  growth  for  the  protection  of  the  orchard.  This 
tree  is  unusually  free  from  insect  pests  or  diseases,  but  is  a  heavy 
surface  feeder,  retarding  the  growth  of  near-by  orchard  trees.  The 
desert  gum  (E.  rudis)  is  sometimes  used  in  preference  to  the  blue 
gum,  as  it  is  thought  not  to  be  such  a  gross  surface  feeder.  The 
red  gum  (E.  rostrata)  is  a  valuable  windbreak,  especially  resistant 
to  drought,  which  withstands  intense  heat  and  is  more  resistant  to 
frost  than  the  blue  gum,  but  somewhat  slower  growing.  The  manna 
gum  (E.  mminalis)  is  a  hardy  species  and  ranks  next  to  the  blue 
gum  in  rapidity  of  growth. 

The  Monterey  cypress  (Cupressus  macrocarpa)  makes  an  ex- 
tremely desirable  windbreak  in  many  sections,  because  of  its  low, 
spreading,  dense  growth  and  its  resistance  to  unfavorable  climatic 
conditions.  It  is  usually  planted  closely  in  single  rows,  requires 
little  or  no  pruning,  is  free  from  insect  pests  and  diseases,  and  is 
considered  less  injurious  to  near-by  citrus  trees  than  the  eucalypts. 

The  athel  (Tamarix  aphylla)  is  exceptionally  rapid  growing, 
with  dense  evergreen  foliage,  gray  green  in  color,  and  seems  par- 
ticularly adapted  to  hot,  arid  districts,  such  as  the  Coachella  Valley. 
It  is  free  from  insect  pests  and  diseases  so  far  as  known  and  ap- 
parently does  not  compete  as  seriously  as  the  eucalypts  with  adjacent 
citrus  trees  except  in  light  sandy  soils  where  the  water  table  is  low. 

In  order  to  prevent  the  injurious  effects  of  windbreaks  in  robbing 
adjoining  orchard  trees  of  soil  moisture  and  plant  food,  it  is  desir- 
able to  plow  deep  trenches  or  to  subsoil  in  the  area  between  the  wind- 
breaks and  the  citrus  trees.  This  trenching  or  subsoiling  should  be 
deep  enough  to  cut  the  feeding  roots  of  the  windbreak  trees  and 
frequent  enough  to  prevent  their  renewed  growth  from  becoming 
competitive. 

CITRUS  DISEASES,  INSECTS,  AND  OTHER  PESTS 

Citrus  trees  and  fruits  in  the  Southwest  are  subject  to  serious  in- 
juries by  a  considerable  number  of  diseases  and  pests,  which  can  be 
successfully  controlled  by  proper  treatments.  Information  regard- 
ing these  troubles  and  methods  for  their  control  can  be  obtained 
from  the  Department  of  Agriculture,  Washington,  D.  C,  from  the 
California  Citrus  Experiment  Station,  Riverside,  Calif.,  the  Arizona 
Agricultural  Experiment  Station,  Tucson,  Ariz.,  or  from  local 
county  agents. 

HARVESTING  AND  MARKETING  THE  CROP 

The  harvesting  and  marketing  of  the  citrus  crop  are  specialized 
operations  generally  conducted  by  carefully  trained  groups  rather 
than  by  the  growers  themselves.  Extensive  investigations  by  the- 
Department  of  Agriculture  have  demonstrated  that  most  of  the 
ordinary  decay  that  is  found  on  citrus  fruits  in  transit  and  on  the 
markets  is  the  result  of  improper  methods  of  handling  in  the  various 
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harvesting  and  packing  operations.  Careful  handling  has  thus  been 
.shown  to  be  a  fundamental  requirement  in  all  operations  of  prepar- 
ing the  fruit  for  market. 

A  large  part  of  the  fruit  shipped  from  the  Southwest  is  picked 
by  crews  hired  by  the  packing  houses  and  carefully  trained  to  do 
this  work  properly  and  economically.  Approximately  85  per  cent 
of  the  crop  is  marketed  through  nonprofit  cooperative  associations 
of  the  growers.  Except  in  the  case  of  a  few  owners  of  large  plant- 
the  fruit  is  prepared  for  shipment  in  central  packing  houses, 
as  shown  in  Figure  17,  which  are  operated  by  the  cooperative  asso- 
ciations or  by  independent  jobbers  or  commission  dealers  who  direct 
the  shipment  and  sale  of  the  fruit  from  their  houses.  A  few  growers 
of  large  acreages  pack  and  ship  their  own  fruit,  which  is  usually 
marketed  bv  eastern  agents. 


rtor  of  :i   lemon  packing  house,  showing   worker*   in   the   foreground 

liriL'  fruit    from  the  Htor;it,'p  boxen  onto  shallow  tr:iys  from   which   it    is  packed, 
-Mown   in   tin-  center.     The  equipment    for  ..mnge  handling  Is   located   al    the 
opposite  side  of  the  room.     (Corona,  Calif.,  1082) 

Detailed  information  regarding  proper  methods  of  puking,  han- 
dling, and  shipping  citrus  fruits  may  be  obtained   from  the  r.  S. 
rtment  of  Agriculture,  the  State  experiment    station*,  or  the 
local  county  agenta 

LABOR  CONDITIONS 

Labor  for  the  production  and  handling  of  the  citrus  crop  may  be 
divided  into  two  clamcm,  ranch  and  packing  house.    These  cl 
arc  not  separated  by  any  hard  and  test  lines,  inasmuch  as  workers 
Men  cnanged  from  one  kind  of  work  to  another,  a-  circumstances 
make  necessary. 

Ranch  employees  include  teamsters,  autotruck  or  tractor  drivers, 
irrigators,  pickers,  pruners,  fornicators,  and  the  like.  Here,  again, 
the  employees  often  perform  different  kinds  of  works  at  different 
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periods,  but  on  large  ranches  they  are  engaged  on  one  kind  of 
work  more  or  less  continuously.  On  the  other  hand,  on  small  citrus 
properties  the  owner  or  a  few  employees  may  perform  all  or  most 
of  the  work,  except  possibly  the  picking  or  fumigating,  which  is 
usually  done  by  trained  crews. 

Packing  houses  handling  lemons  are  in  almost  continuous  opera- 
tion throughout  the  year,  but  those  packing  only  oranges  and  grape- 
fruit are  closed  for  a  part  of  the  year,  in  which  event  the  male  em- 
ployees are  frequently  used  for  orchard  work.  Women  frequently 
perform  the  grading  and  packing  operations. 

Ranch  employees  are  generally  paid  by  the  day  or  month,  but 
in  certain  work  they  are  often  hired  on  a  piecework  or  contract  basis. 
In  some  kinds  of  labor  requiring  particular  care  or  skill  wages  are 
often  increased  by  a  bonus  for  more  or  better  work.  Teamsters, 
tractor  drivers,  irrigators,  pickers,  primers,  and  some  other  classes 
of  labor  are  usually  paid  by  the  month.  Pruners  are  sometimes 
paid  on  a  piecework  basis,  and  fumigation  and  pruning  are  often 
contracted  with  outside  labor  at  a  fixed  unit  rate.  Wages  vary 
to  some  extent  with  the  kind  of  work,  locality,  season,  or  other  con- 
ditions but  are  comparatively  stable  and  satisfactory. 

Packing-house  labor  is  usually  paid  on  a  day  basis,  except  that 
packers  are  frequently  paid  by  the  box,  and  the  making  and  lidding 
of  boxes  and  loading  them  into  cars  are  sometimes  contracted  on  a 
unit  basis. 

During  recent  years  a  great  deal  of  attention  has  been  paid  to 
housing  accommodations  for  employees  of  citrus  ranches  and  pack- 
ing houses.  Houses  and  gardens  are  often  provided  for  families, 
and  in  many  cases  recreation  rooms,  tennis  courts,  baseball  diamonds, 
or  other  means  of  entertainment  are  supplied.  The  effect  of  this 
development  has  been  to  attract  and  hold  a  superior  class  of  labor, 
and  it  has  been  found  to  be  an  efficient  and  economical  method  of 
maintaining  satisfactory  labor  conditions,  especially  in  small  towns 
or  on  isolated  ranches.  The  California  Fruit  Growers  Exchange  has 
established  a  labor  bureau  to  assist  growers  in  securing  desirable 
employees  and  in  improving  their  living  conditions. 
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A  WATER  SYSTEM  that  shall  provide  a  whole- 
some supply  for  family  use,  prove  serviceable 
for  farm  purposes,  be  as  nearly  permanent  as  may 
be  made,  and  cost  as  little  as  possible  is  one  of  the 
principal  utility  problems  of  the  average  farmer. 
The  aim  of  this  bulletin  is  to  give  farmers,  county 
agents,  and  others  information  concerning  sanitary 
and  engineering  principles  underlying  safe,  service- 
able, and  lasting  water  systems  for  farm  homes. 
Study  of  the  problems  involved  should  always  pre- 
cede the  spending  of  money  for  labor  or  equipment. 
The  importance  of  a  well-conceived  plan  can  not  be 
overestimated.  Haphazard  methods  and  makeshift 
devices  result  in  waste,  dissatisfaction,  danger,  and 
abandonment. 

This  bulletin   supersedes  Farmers'   Bulletin   941, 
Water  Systems  for  Farm  Homes. 
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INTRODUCTION 

FA  KM  WOMEN  say  their  greatest  Deed  is  to  have  water  piped 
into  the  house,  especially  to  the  kitchen  sink.  To  draw  water 
by  turning  a  faucet  does  wonders  to  lighten  the  work  and  revive  the 
spirits  of  the  housewife.  Farm  men  find  running  water  no  less  con- 
venient No  other  utility  is  so  often  used.  If  the  water  is  pure, 
HO  other  utility  does  so  much  to  promote  the  health  of  both  man 
and  Stock. 

'Ihr  L920  census  reports  1  out  of  10  farms  in  the  United  States 

a-   having  water  piped   into  the  house.    Vermont    and  California 

highest   percentages,  62.9  and  56,  respectively.     Arkansas 

and  Mississippi  have  the  lowest  percentages,  0,8  and  LI,  respectively. 

Illinois  ha-  a  percentage  of  1  L.2.      In  the  latter  State  a  recent  canvass 

of  about  1,200  rural  and  urban  houses  in  H  counties  shows  thai  at 
546  homes  water  is  carried  to  the  house  and  at  206  it  is  carried  to 

the  barn;  at  602  home-  water  i-  pumped  to  the  house  and  at  l<><;  it 

i>   pumped   to  the  barn;   845   home-   have  sink-  and   358   have   none; 
:»'.>!>  home-  have  a  laundry  on  the  first   floor:    !»'•!  homes  have  a  men's 

room  out-id.-  the  kitchen;  i-_'s  hem.'-  have  bathtubs  with  run- 
nimr  hot   and  cold   watei      I    <   •      tatistics   indicate   how   vast    the 
..dop.-d  field  i-.     Figures  l   and  2  -how   clearly  how  much  it 
means  to  have  running  water  in  and  about  the  farm  buildings. 

PURITY  OF  FARM  WATERS 

Purity  r  Bupply  should  he  the  first  consideration  of 

the    farmer,    though    tin-    I  eldom    realized    until    -irkii,.—    or 

death  not    !>.•   -r.-n    with 

the  oaked  nd-  may  lurk  in  a  drop  of  water  or  in  a. 

C  a  pinhead.      From  specific  germs 

or  parasites  that  may  at  any  time  exist  in  contaminated  water  there 

l 
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FldrudTf?v   W}te*-v,irnmt^™°merma-kes  steP*  a*nd  labor-     Running  water  saves  time  and 
'r-y-    _4>  *>rm. woman  dipping  water  from  a  spring,   Virgin) 


Ji,  carrying  water 


1°  7*Jl^L°L&!?*-?**  '«W  wash  ;  D,  farm  woman  pumping  water,  Wisconsin 

ig  trough  and   neater,   Bd 
t    water    in    a    losr    farmlu 

tongand'b&sri„XIa  0USl'  °D  "  "h<*P  ranCh'  Mah0  ;  '■  plenty  ot  drink?^  ""'«  *>r 


UFSr&zg*  s»a&4i-*aa3  -nr  is  «^  arAaras 


:  //m!!T    "f    a    kltcn^n    supplied    with    running    water    in 
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may  result  typhoid  fever,  dysentery,  diarrhea,  or  intestinal  worms, 
of  which  the  hookworm,  roundworm,  whipworm,  eelwonn,  tape- 
worm, and  seatworm  are  the  more  common.  Contaminated  water 
may  contain  also  the  causative  agents  of  numerous  ailments  com- 
mon to  Livestock,  such  as  tuberculosis,  hog  cholera,  anthrax,  glan- 
and  stomach  and  intestinal  worms.  Disease  germs  are  carried 
by  many  agencies  and  are  unsuspectingly  received  into  the  body. 
A  fa  are  cited  herewith: 

In  toil  the  water  of  a  nicely  located  and  apparently  tightly  covered  dug 
weU  in  Virginia  began  to  smell  and  taste  fool  and  become  the  cause  of  intes- 
tinal disturbance,     Examination  disclosed   l<»  live  frogs  and  6  more  or  loss 

decomposed     After  the  well  had  heen  cleaned  and  pumped  out  several  times, 
the  water  was  entirely  satisfactory. 

In  1914  90  cases  «»f  typhoid  fever  and  7  deaths  in  California  were  caused  by 
a  water  supply  contaminated  by  a  septic-tank  discharge  which  drained  a  long 
distance  above  ground  and  then  through  141  feet  of  gravel. 


Hydrant 


Hydrant  CocK 


float  Valve 


-Supply 


V-Below  Frost 


'Float  Chamber 


Watering  Trou§h- 


•f  piping  water  to  troughs.     Upper  left  trough  mpplled  from  ;i  simple 

anti-freezing1   field    hydrant.      L'pper    right    trough    automatically    sappUed    by   n    float 

Below,  antl  freezing  float  chamber  from   which   water   may   )•-•  automatically 

ii»-<l  to  one  or  more  troughs  set  to  have  the  same  water  level  ;  dotted   pipes  Show 

bow  >y>t<-m  may  i  e  draii 

In    1016  a    h«avy   rain   gorged   a    hi  r   in    Virginia,   Whence  Some   water 

pd  to  the  pit  at  the  top  of  a  drilled  well  and  followed  down  the  casing. 
Within  14  days  Ave  of  the  eight  children  In  the  family  were  stricken  with 

typhoid  fever  and  the  eldest  died. 

Surveys  indicate  thai   three   oui   of   four   farm    water  supplies 
ufficiently   polluted   to  be  unsafe.     Stream-,  ponds,  irrigation 
ditches,  and   other  surface  supplies  are  sure  to   receive  pollution, 
cither  directly  or    from   surface    wash.      Wells  and   springs   are    pol- 
luted through  the  open  or  loose  top  and  by   foul  drainage  under 

ground.      Figures   3   and    \    show    BOflie   0*    the    way-    hy    which    farm 

supplies  become  polluted  and  dangerous, 

SAFEGUARDING  THE  WATER  SUPPLY 


it  well  platf  d  casings,  clean  grounds,  and  wide    • 

ration  of  the  well  from  probable  channels  of  impure  drainag 

the  -  It   is  not  enough  that   a   well  or  spring 
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is  situated  50  or  150  feet  from  a  source  of  filth  or  that  it  is  on 
higher  ground.  Given  porous  ground,  a  seamy  ledge,  or  long- 
continued  pollution  of  one  plat  of  land,  the  zone  of  pollution  is 


Pio.  3. — How  springs  and  wells  become   polluted.     A,  ojkmi   spring;   noxious  substances 

an-  washed  in  by  rain  and  carried  by  wind;  vermin  has  free  access;  vegetable  growths 
develop  in  the  water ;  It,  the  favorite  well  of  old  is  a  menace  ;  dust  and  bacterial  life 
find  lodgement ;  filth  from  the  hands  clings  to  the  chain  and  bucket ;  G  and  D  show 
wells  having  loose,  unsafe  platforms ;  pollution  by  surface  wash,  filth  from  shoes, 
droppings  from,  poultry,  worms,  bugs,  toads,  mice,  or  other  animal  life ;  E,  well  between 
barn  and  hog  wallow  ;  F,  well   badly  polluted  by  drainage  from,  near-by  privy 

likely  to  extend  long  distances,  particularly  in  downhill  directions. 
A  well  may  draw  pollution  from  lower  ground,  particularly  when 
drought  and  heavy  pumping  depress  the  water  table  enough  to  re- 
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verse  the  direction  of  drainage  movement.  Only  when  the  surface 
of  the  water  in  ■  well  or  spring  is  ;it  ■  higher  level  at  all  times 
than  any  near-by  sources  of  filth  is  there  assurance  of  safety  from 
impure  seepage.  Figures  5,  .1.  //.  and  C  and  Figure  6  show  well- 
protected  water  supplies;  additional  safeguards  are  shown  in  Fig- 
ures 14  and  15.  Figure  7  shows  in  striking  manner  what  good  water 
means  to  a  community, 

CHARACTERISTICS  OF  GOOD  WATER 

Water  for  domestic  use  should  be  clear,  colorless,  odorless,  soft, 
neither  strongly  arid  nor  alkaline,  and  its  temperature  for  general 
farm  purposes  should  be  about  50°  F.  These  characteristics,  how- 
ever, must  never  be  deemed  proof  of  purity,  for  a  glass  of  water 


— i — i r — r- — r 

r^T    CHANNELS  IN  LIMESTONE 


How  foul  drainage  reaches  wells  and  streams.     Below:  Characteristic  openings 
in     rock    format  ions ;    sink    holes    and    channels    dissolved     in     Limestone:    Joint 
broken  condition    in    the   upper   portlen    of   granite   and   other   kinds  of   bedrock;    the 
farm    wasted    should    never    !><•    thrown    or    discharged    In    sink    holes    or    oUier    rock 

'Minings 

may  possese  them  all  and  yet  contain  millions  of  disease-producing 

germs.     Any   suspicious  hould   be   rejected   or  disinfected 

tion  of  Drinking  Water,  page  L0)  until  both  the  water 

and  the  surroundings  where  it  is  obtained  are  passed  upon  l>y  com- 

initation  authority,  such  as  the  town,  city,  county,  or  State 

i  health. 

CONSUMPTION  OF  WATER 

Highei    tandardi  of  living  arc  everywh<  iting  new  and  in- 

creased demands  for  A  bath  reqii  gallons,  and  each 

flush  of  a  toilet  takes  4  to  6  gallons.     Heavily  worked  Dorses  and 
mules  and  milk  cows  may  consuni  illons  per  day  in  hot 

weather,  and  with  all  farm  animal-  conditions  of  weather,  food,  and 
Living  may  double  or  halve  the  ordinary  require  Tails   l 

;   allowances. 


6 
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Fig.  5. — A,  Favorable  location  for  well;  clean  ground  above  or  to  one  side  of  Impure 
drainage  from,  buildings;  B,  tight  concrete  platform  with  raised  and  sloping  top  and 
pump  securely  bolted  to  it;  C,  protection  of  an  old  well,  Maryland;  D,  galvanized  steel 
cistern  objectional  because  the  water  dissolves  more  or  lews  zinc,  is  warm  in  summer 
and  freezes  in  winter ;  E,  loose  rubble  masonry  cistern ;  water  liable  to  pollution 
from  surface  wash  and  underground  seepage 
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Table  1. — Water  requirement*  <>f  farms  and  schools 
[Gallons  per  person  or  animal  for  24  hours] 


Water  use 


Domestic  purposes,  1  pump  at  kitchen  sink 

Domestic  purposes,  1  faucet  at  kitchen  sink 

Domestic  purposes,  running  hot  and  cold  water  in  kitchen,  bathroom,  and  laundry 

Sprinkling  and  cooling  purposes,  outdoor  washing,  leakage,  etc 

.  consumption ,  modern  home 

urn  daily  consumption,  modern  home. 

Schools,  3  to  15  gallons,  average 

Horse,  mule,  or  cow , 

or  hog 


Quantity 


Gallons 

4-8 

7-15 

20-25 

16 

40 

100 

7 

12 

1 


CISTERNS 

Rain  water  is  soft  and  comparatively  pure,  but  when  collected  in 
cisterns  often  contains  polluting  matter.  The  evils  of  cistern  water 
relate  to  the  uncertainty  of  rainfall;  to  freezing  in  winter  and  un- 
whulesomeness  in  summer;  to  entrance  of  dust,  soot,  bird  droppings, 


i    of  springs.      Curbed   and  covered  to  keep  out    rarfkee   wash   ami   to 

prevent  dipping  or  bailing;   water  should  be  drawn  only  by  natural  flow   tnroogn  ■ 

pipe  or  i.v  pomping;  on  tii»>  left,  square  concrete  bos  having   »  or  •">  inch  walls  and 

I    \mek    top   reinforced   with   heavy    wire  netting  <>r  stock    fencing;   on    the  right,    curb 

•  >«., .,1  ,,(  lam.'  size  clay  or  concrete  pip*-  (T  branches) 


and  vermin  from  the  roof;  to  objectionable  taste  from  metal  and 
concrete  walls  or  from  growth  and  dc<av  of  certain  organisms  in 
the  water;  to  neglect  in  cleaning;  and  to  poor  construction  result- 
ing j.  t«M-  or  entrance  of  tree  roots,  or,  what  is  frequent 
and  more  foul  <  epage  from  a  nearby  source  of  filth.  Fig- 
...  D  and  /•'  -how  cisterns  that  should  not  be  used  for  drinking 

The  vital  features  of  a  cistern  for  potable  water  are:  (l)  Absp- 

r-tightness,  top.  Bides,  and  bottom,  and  i  reening  of 

inlet  and  waste  pipes;  (2)  provision  for  excluding  from  the  ci 

the  first  portion  of  eacn  ramfall  until  the  roof  or  other  collecting 

has  become  rinsed  thoroughly;  (8)  i  first  class  filter  of  clean, 

sand  and  thoroughly  burned  charcoal ;  (4)  a  waste  pipe 

which   removes  BUrpluS  inflow   from  the  bottom  of  the  cistern    when* 

Impurities  tend  naturally  to  settle;  (6)  periodic  and  thorough  clean- 
ing of  tl         tern  and  niter;   (6)  no  connection  between  the 
drain  which  may  cany  impure  drain 

43022°— 25 2 
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To  determine  the  quantity  of  water  falling  on  roofs:  Measure 
horizontally  in  feet  the  ground  plan  of  the  roof  and  compute  the 
area  of  the  ground  plan  in  square  feet.  Multiply  this  area  by  the 
rainfall  in  inches  (for  the  wet-weather  period1  which  must  supply 
the  desired  storage)  and  divide  the  product  by  1.6.  The  result  is 
the  number  of  gallons  of  water.  The  householder  who  would  avoid 
the  inconveniences  of  a  shortage  in  his  cistern  supply  is  fully  war- 
ranted in  planning  a  large  installation.  Most  localities  experience 
long  droughts  or  exceptionally  dry  years  when  rainfall  drops  to 
one-half  or  one-third  of  the  normal.  Moreover,  many  small  rains 
may  be  impracticable  of  collection  because  of  the  dirty  condition  of 
the  roof. 

To  find  the  capacity  of  square  or  rectangular  cisterns  and  tanks: 
Multiply  the  inside  length  by  the  breadth  and  the  product  by  the 
height,  each  dimension  being  in  feet.  Multiply  the  result  (cubic 
feet)  by  7i/2  to  find  the  gallons.  Gallons  divided  by  3iy2  give 
barrels.  Table  2  shows  the  capacity  of  round  cisterns  of  certain 
dimensions. 

Table  2. — Capacity  of  round  cisterns  and  tanks 


Depth 

Diameter  in  feet 

in 

4 

5 

6 

7 

8 

9 

10 

11 

12 

feet 

Capacity  in  gallons 

4 

376 

588 

846 

1,152 

1,504 

1,904 

2,350 

2,844 

3,384 

5 

470 

735 

1,058 

1,439 

1,880 

2,380 

2,938 

3,555 

4,230 

6 

564 

881 

1,269 

1,727 

2,256 

2,855 

3,525 

4,265 

5.076 

7 

658 

1,028 

1,481 

2,015 

2,632 

3,331 

4,113 

4,976 

5,922 

8 

752 

1,175 

1,692 

2,303 

3,008 

3,807 

4,700 

6,687 

6,768 

9 

846 

1,322 

1,904 

2,591 

3,384 

4,283 

5,288 

6,398 

7,614 

10 

940 

1,469 

2,115 

2,879 

3,760 

4,759 

5,875 

7,109 

8,460 

11 

1,034 

1,616 

2,327 

3,167 

4,123 

5,235 

6,463 

7,820 

9,306 

12 

1,128 

1,763 

2,537 

3,455 

4,512 

5,711 

7,050 

8,531 

10, 152 

Wood  cisterns  are  objectionable  because  of  their  short  life,  proba- 
bility of  leaking,  and  tendency  to  promote  bacterial  growth;  they 
cost  about  as  much  as  steel  or  masonry.  Brick  cisterns  are  generally 
circular,  with  walls  about  8  inches  thick.  The  joints  should  be  com- 
pletely filled  with  cement  mortar  and  both  the  inside  and  outside 
surfaces  should  be  left  rough  to  receive  heavy  plastering  coats  of 
rich  Portland  cement  mortar.  The  inside  should  be  troweled  while 
green  to  produce  a  hard  impervious  surface.  Concrete  cisterns  may 
be  square  or  round,  the  latter,  for  a  given  capacity,  requiring  a  little 
less  material,  but  more  labor  in  building  the  form.  Information 
on  mixing  and  placing  concrete  and  plastering  coats  to  secure  water- 
tightness  is  given  in  other  bulletins2  of  the  Department  of  Agri- 
culture. 


1  The  amount  and  the  seasonal  distribution  of  rainfall  at  the  principal  cities  through- 
out the  country  may  be  obtained  from  the  U.  S.  Weather  Bureau,  Washington,  1).  ('.,  from 
local  forecasters  in  the  several  States,  and  from  published  reports  of  the  Weather  Bureau 
in  many  libraries. 

2  Yearbook  Separate  824,  Securing  a  Dry  Cellar,  Farmers'  Bulletin  1279,  Plain  Concrete 
for  Farm  Use,  and  Department  Bulletin  230,  Oil-Mixed  Portland  Cement  Concrete.  The 
first  two  are  mailed  free  on  request  by  the  U.  8.  Department  of  Agriculture  and  the  last 
may  be  obtained  for  10  cents  from  the  Superintendent  of  Documents,  Government  Print- 
ing Office,  Washington,  D.  C. 
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Before  putting  a  masonry  cistern  to  use  the  inside  walls  should 
be  allowed  to  air  and  cure  for  a  month  or  more  and  be  occasionally 
sprinkled  with  water  to  convert  the  free  lime  in  the  cement  to  car- 
bonate of  lime,  which  is  only  slightly  soluble  in  pure  water.  A  new 
cistern  should  be  pumped  out  two  or  three  times  prior  to  use  of  the 
water  for  drinking.  With  continued  use  of  a  cistern  dissolved 
mineral  matter  ceases  to  be  of  importance. 

FILTERS 

Filters  should  operate  slowly — like  rainfall  percolating  into  the 
ground.  The  rate  of  filtration  should  not  exceed  50  gallons  in  24 
hours  for  each  square  foot  of  effective  area  in  the  filter  bed  ;  the  rate 
is  readily  controlled  by  placing  a  valve  in  the  pipe  from  the  filter 
to  the  cistern,  opening  or  closing  the  valve  as  necessary.    The  water 


1855     I860     1865     1670     1875     1880     1885     I8S0    1815     1100    1105     1110     1115      1120 

DEATH5  FROM  TYPHOID  FEVER  PER  IOO,000  POPULATION ■■ 

PERCENTAGE  OF  POPULATION  SUPPLIED  WITH  PUBLIC  WATER — •• 

dentil   r:ifr»  and   peuWltage  <>f  the  population   suppli<><!   with   public 
•   (good  water)    in   Mastwchustrtts  from   \s:,:,  to   1923;   notice  the  rise  <>f  tin    «l<»ts 
:m«l  tin-  drop  <>!   tiw  vertical  bars;  in   1923  fully  '.*•;  |ht  cent   of  tin-  p4i.pi,.  were  Mip- 
plied   with   public  water,   and   the  typhoid  th   rah    bad   declined  to  1.8  per 

100,000  population;  though  many  nancies  contributed  to  this  notable  decline,  unques- 
tionably ^<>o«i  water  li  a  leading  <»n.- 

should  he  maintained  above  the  filtering  material,  thus  pro- 
tecting tin*  film  of  sill  and  mud  on  the  surface  <>f  (lie  filter.  It  is 
in  tlii-  film  and  a  tliin  lav« -r  ju-t    helow  it  that   most   of  the  filtering 

one. 

Sand  Is  one  of  the  best  and  mod  available  filtering  materials,  and 

well-burned  wood  charcoal,  the  pieces  averaging  the  size  of  wheat 

grain  d  in  removing  color,  taste,  and  odor.    ( lean  j»it  or  beach 

sand  or  crushed  quartz  is  much  used,    where  the  water  t<>  be  filtered 

latively  clear  (like  rainwater}  th.-  -mid  Bhould  be  rery  tine. 

I  srryinfl  sediment,  slightly  co  md.  such 

I  in  plastering  work,  i-  generally  used.    A  depth  of  2  fee( 

refully  selected,  uniform  •  I  t.»  remove  all  clay, 

silt.  loam,  and  vegetable  matter,  i^  preferable  i"  a  greater  depth  ox 

poor  sand.     As  th.-  thin  suri  i    heron,.  ,-d   with  con- 

tinued  use  it  ma ;.  itched  or  fin  rowed  or  a  half  inch  may  be 

scraped  oil  with  a  trowel]  until  eventually  the  bed  is  reduced  to  12 


10 


Farmers'  Bulletin  1U8 


Tube 


or  15  inches  in  thickness.    The  sand  removed  should  be  washed  and 
returned,  or  be  replaced  with  new  sand. 

Figure  8  shows  a  simple  home-made  slow  sand  filter  having  a 
capacity  of  25  to  30  gallons  per  24  hours.  It  can  be  made  by  any 
handy  person  for  about  $10.  Figure  9  shows  the  important  features 
of  a  filter  and  cistern  to  care  for  roof  water.  Figure  10  shows  an 
arrangement  to  clarify  water  from  an  irrigation  ditch. 

The  foregoing  filters  are  of  the  gravity  or  open  type.  They 
operate  by  natural  flow  at  slow  rates  and  under  low  heads.  Pres- 
sure or  closed  filters  are  on  the  market.  They  may  be  placed  con- 
veniently in  the  home  and  be  connected  with  the  discharge  pipe 

from  a  pump  or  other  pressure  supply. 
The  filtering  material  may  be  a  natural 
product  such  as  tripoli  stone  or  sand  and 
charcoal.  If  the  water  is  discolored  and 
contains  matter  too  fine  to  settle  on  stand- 
ing, the  filter  may  be  provided  with  a  de- 
vice which  automatically  feeds  a  small 
quantity  of  alum  or  other  coagulant  into 
the  unfiltered  water. 

Caution. — A  filter  is  a  device  for  re- 
moving dirt  or  sediment  from  water. 
(Glass  It  promotes  purity  and  safety  but  never 
is  a  guaranty.  It  does  not  excuse  the 
use  of  water  taken  from  sources  known  to 
be  contaminated.  Filtration  alone  does 
not  materially  affect  such  dissolved  min- 
erals as  the  water  may  contain.  For  in- 
stance, if  brine  be  filtered,  the  resultant 
will  still  be  salt  water.  A  filter  should 
be  easily  accessible  for  cleaning.  The  fre- 
quency of  cleaning  depends  on  the  dirti- 

-Homemade    slovr    sand    ^  ^^  ^^   ^   the   ^   of   ^  fil- 

ter.  Dirty  sand  can  be  washed,  but  dirty 
charcoal  should  be  replaced  with  new  charcoal.  Charcoal  filters, 
if  neglected,  may  become  a  detriment  rather  than  a  benefit,  due  to 
the  storage  and  overloading  of  organic  matter  within  the  pores  and 
upon  the  surface  of  the  charcoal. 

DISINFECTION  OF  DRINKING  WATER 

Disinfection  (destruction  of  disease  germs)  of  drinking  water  by 
home  methods  should  be  considered  an  emergency  measure.  The 
purity  of  a  cistern,  spring,  well,  or  surface  water  is  often  suspected 
before  the  existence  of  disease  becomes  definitely  known.  Suspicion 
may  be  created  by  minor  intestinal  ailments  or  by  odor  or  taste  of 
the  water.  Pending  examination  of  the  water  supply  by  competent 
sanitation  authority,  the  householder  should  stop  using  the  water 
for  drinking  and  cooking  or  employ  some  method  of  disinfection. 
Where  chemical  disinfection  is  employed,  great  care  should  be  used 
in  preparing  the  chemical,  keeping  it  on  hand,  and  adding  it  to  the 
water.  Directions  should  be  followed  explicitly.  Stock  solutions 
should  be  kept  where  children  can  not  get  them  and  bottles  should  be 
plainly  labeled  "Stock  Solution  for  Disinfecting  Water — Poison". 
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It  is  very  important  to  understand  that,  even  though  printed 
directions  are  closely  followed,  disinfection  processes  are  not  always 
complete.  Waters  of  varying  physical  and  chemical  composition 
react  differently  with  equal  quantities  of  a  given  chemical,  similarly 
as  two  individuals  may  be  differently  affected  by  like  doses  of 
medicine.  Clear  water  is  usually  more  readily  disinfected  than 
muddy  or  cloudy  water.  Well  or  spring  waters  may,  however,  be 
char  and  sparkling  and  yet  contain  so  much  ferrous  iron,  nitrite 
nitrogen,  or  other  oxidizable  matter  as  to  be  little  affected  by  an 
ordinary  dose  of  the  chemical  disinfectant.  The  sediment  in  a 
muddy  water  or  the  oxidizable  constituents,  if  such  be  present,  in  a 
clear  water  uses  up  the  chemical  before  germicidal  action  takes  place. 

Chemists  and  bacteriologists  by^  laboratory  experiments  determine 
the  exact  amount  of 
disinfectant  for  each 
particular  water  and 
its  action  on  the  germs 
therein.  These  mat- 
iiv  guesswork 
with  the  average  indi- 
vidual. He  may  guess 
wron<r.  and  his  efforts 
to  disinfect  drinking 
may  lead  to  a 
false  sense  of  safety. 
For  these  reasons  abso- 
lute reliance  can  not  be 
placed  upon  home 
methods  of  sterilizing 
water  with  chemicals. 
As  a  temporary  pre- 
caution against  di 
such  in  etliods  may 
sent-  :i  wry  great  serv- 
ice. Two  methods  of 
disinfecting  drinking 
recommended  by 
the  Bureau  of  Chemis- 
try are  as   follows: 

( 1  i  Dismfe*  Hon  with 
chioridi  of  Ume. — Pre- 
pare a  chloride  of  lime  solution  by  dissolving  1  teaspoonful  of  fresh 
chloride  <>f*  lime  (bleaching  powder)  in  1  quart  of  water.  Place 
this  stock  solution  in  a  stoppered  bottle.  Such  a  solution  gradually 
•  rength,  and  fresh  solutions  should  be  made  up  occasionally, 
og  water,  mix  thoroughly  1  teaspoonfu]  of  this  solution 

with  -i  gallons  of  water.     After  80  minute-  the  water  will  usually  be 
i  drink. 

infection  with  tincture  of  iodine.— This  drug  is  an  excel- 
mt   \'<>\-  drinking  water,  can  be  obtained  at  any  drug 
■tore,  and  t£  found  in  the  medi.ine  chests  of  mod  households.    Ordi- 
nary tincture  of  iodine  contains  approximately  7  pec  cent  of  iodine. 

drop  of  tin-  tincture  thoroughly  with    1  <|iiart  of  water.     The 


'  -Working  drawing  for  a  square  11 1  tor  and  cistern 
i,,  hold  iii'oui  8,000  gallon*;  estimated  <-">t  $150 
to  $: 
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water  so  treated  will  usually  be  safe  for  drinking  purposes  after  30 
minutes  have  elapsed.  Proportional  mixtures  for  other  quantities 
of  water  are  as  follows:  11  drops  of  tincture  in  2%  gallons  of  water 
(an  ordinary  pail  full),  1  tablespoonful  or  3  teaspoonfuls  of  tinc- 
ture in  52  gallons  of  water  (a  large  barrel,  approximate  inside 
middle  diameter  24  inches,  end  diameters  20  inches,  depth  30% 
inches).3 

SURFACE-WATER  SUPPLIES 

Streams,  ponds,  irrigation  ditches,  and  small  open  reservoirs  are 
unsafe  sources  of  farm  water  supply.  The  temperature  of  such 
water  seldom  is  satisfactory,  and  the  presence  of  more  or  less  pol- 
luting matter  is  certain.    The  only  safe  course  is  to  avoid  drinking 

water   from   any   sur- 
face   source    unless 
:jpw*w     such    water   has   been 
disinfected. 

GROUND  -  WATER 
SUPPLIES 

Good  ground  water 
is  the  ideal  supply 
for  the  farm.  If  un- 
certain of  the  depth, 
quantity,  or  quality 
of  the  water  likely 
to  be  encountered,  one 
should  describe  fully 
the  location  and  con- 
ditions to  the  United 
States  Geological  Sur- 
vey or  to  State  geo- 
logical authorities  and 
ask  for  advice.  Many 
wells  have  been  sunk 
to  great  depths  in 
the  belief  that  a  plentiful  supply  would  be  reached,  only  to  find 
no  water,  or  that  it  was  unfit  for  use,  or  that  a  mere  hole  had  been 
created  which  served  only  to  drain  water  from  relatively  near  the 
surface.  Information  as  to  the  kind,  thickness,  porosity,  and  dip  of 
the  strata  of  the  region,  the  results  obtained  in  neighboring  wells, 
and  examination  of  the  land  slopes,  vegetation,  and  evidences  of 
seeps  and  springs  serve  as  good  guides  in  locating  water  supplies. 
There  is  little  to  recommend  certain  patented  electrical  water  finders 
or  the  use  of  a  forked  willow,  hazel,  or  peach  stick,  although  so- 
called  forked-stick  artists,  from  their  experience  and  observation  of 
surface  conditions,  usually  are  better  able  to  judge  of  the  probabili- 
ties of  ground  water  than  is  the  average  person. 

3  Two  other  methods  often  used  to  disinfect  drinking  water  are  as  follows  : 

(1)  Boiling  water  20  minutes.  This  is  a  very  safe  method  but  is  inconvenient  for 
large  quantities  of  water  or  where  the  method  must  be  employed  for  a  considerable  period 
of  time. 

(2)  Disinfection  with  tablets  containing  a  compound  of  chlorine.  This  method  is 
simple  and  convenient,  as  suitable  tablets  with  directions  for  using  may  be  purchased  at 
many  drug  stores. 
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PLAN 

Fig.  10. — Working  drawing  for  a  cistern  and  filter  to 
clarify  water  from  an  irrigation  ditch ;  cistern  holds 
225  gallons  ;  capacity  of  filter  about  450  gallons  per  24 
hours;  estimated  cost  $75  to  $125 
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The  most  likely  appearance  of  seeps  and  springs  is  near  the  baso 
or  toe  of  slopes,  Shallow  wells  thus  located  usually  are  stronger 
than  those  higher  lip  the  slope  or  farther  out  on  the  flats.  Wells 
upon  the  crown  of  a  hill  or  close  to  rock  outcrops  are  not  likely  to 
yield  plentifully.  The  stronger  artesian  flows  usually  come  from  the 
fewer  strata. 

Sands,  gravels,  porous  sandstone  (consolidated  sand),  and  con- 
glomerates (consolidated  gravel)  are  the  most  promising  water-bear- 
ing materials.  Quicksand,  clay,  marl,  and  hardpan  usually  contain 
considerable  water,  but  yield  it  too  slowly  to  afford  satisfactory  sup- 
plies. Shale  and  slate  (consolidated  silt  and  clay)  are  not  good 
water  hearers,  but  water  sometimes  is  obtained  at  considerable  depths 
from  the  joints  and  cleavage  planes.  Granite,  gneiss,  and  schist 
(rocks  formed  or  modified  by  heat)  are  likely  to  be  hard  and  imper- 
vious, but  due  to  broken  or  jointed  condition  (generally  within  300 
feet  of  the  surface  and  seldom  below  500  feet)  may  yield  moderate 
quantities  of  very  good  water.  Lava  rock  often  yields  abundantly, 
but  generally  the  supply  is  essentially  of  surface  origin,  frequently 
from  irrigation  ditches.  Limestone  usually  carries  an 
abundance  of  water  within  the  passage- 
way- and  cavernous  channels  which  char- 
acterize this  rock,  but  the  water  usually  ESh^lfSI  70%&&: 
is  hard  and  may  be  contaminated  easily 
from  surface  sources.     (See  Fig.  4.)               sand 

SEEPS  AND  SPRINGS 

j»-  and  springs  are  the  natural 
rgence  <>f  ground  water  upon  the 
surface.  Anything  that  reduces  resist- 
ance to  the  flow.  BUch  as  open-joint  pipes 
or  conduits  for  the  collection  of  seeps  ^^^SSfift&gT 
or    excavating   and    encasing    a    spring, 

to  increase  the  yield.  Increase  of  resistance  through  choking 
the  flow  or  building  tip  the  curl)  to  a  moderate  height  above  the 
natural  surface  tends  to  decrease  the  yield,  and  may  cause  its  com- 
plete loss  by  deflecting  it  to  other  channel-.  Figure  11  -hows  drain 
tile  laid  to  collect  seep-  or  -mall  Springs,     To  prevent  -ilt  entering  the 

tile  a  ♦;  t<»  8  inch  wide  strip  of  linen  or  burlap  should  he  fastened 

around  each  joint.  If  any  part  of  the  line  i-  in  quicksand,  mud.  or 
clay,  where  little  or  object ionahle  water  would  he  collected,  -ewer  pipe 
should  he  used  in  that  portion  and  the  joints  should  he  tightly  made 
with  jute  and  cement  mortar  or  hituminous  jointing  compound  to 
keen  out  fine  material, 

Horizontal   pipe.-,  crib-,  or  chambers  fire  sometimes  located  be- 
neath  irrigation  ditches  or  where  water  i-  to  be  taken  from  the 
pond  oi  In  the  latter  Instances  it   is  better 

to   locate   the   collector  .'»'  I   or   more    feet     from    the    body   of   water,    be 

cause  it  i-  better  '<•  intercept  ground  water  moving  toward  ;»  sur- 

mpply   than  to  draw   water   from    it    direct      Collectors  may   be 
of  tile,    wood,   -tone,   brick,   oi'   Concrete,   Slid    there    should    be    ample 

.  particularly  ;tt  the  bottom,  for  water  to  enter.    They  should 

be  placed  below  all   low-Water  levels,  lengthening-  them  as  i 

to  increase  the  yield. 


Linen  Strip 
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In  many  instances  an  elevated  spring  may  be  piped  to  the  build- 
ings, forming  a  gravity  system,  as  shown  in  Figure  V2.  Where 
feasible,  such  a  system  is  superior  to  any  other  kind  because  the 
water  is  generally  good,  the  construction  is  simple,  the  operation  is 
certain  and  the  expense  and  bother  of  pumping  are  saved.  Figure 
6  shows  two  simple  curbs  to  inclose  and  protect  springs. 

WELLS 

"Wells  are  artificial  openings  in  the  ground  to  or  below  the  water 
table.  They  should  be  sunk  sufficiently  into  the  water-bearing  mate- 
rial in  order  that  neither  drought  nor  maximum  pumping  operations 
of  the  farm  shall  so  lower  the  ground  wTater  that  the  pump  must  be 
stopped  to  avoid  taking  air.  Xo  new  well  should  be  regarded  as 
complete  until  a  pumping  test  of  proper  continuous  duration  has 
been  made  to  determine  its  sufficiency  for  the  purpose  of  the  farm 
and  to  make  sure  that  a  mere  pocket  of  water  has  not  been  tapped. 
Unscrupulous  contractors  resort  to  numerous  tricks  when  testing 


Fig.  12. — Water  delivered  by  gravity  (natural  flow).  Note  protection  of  the  spring: 
a  shallow  trench  on  the  upper  side  to  divert  surface  water,  and  the  site  inclosed  by 
a  fence  to  keep  out  stock 

wells,  and  these  matters  should  have  the  personal  attention  of  the 
farmer  who  pays  the  bill.  In  making  the  final  pumping  test  the  dis- 
charge should  be  taken  by  pipes  or  troughs  a  considerable  distance 
from  the  well  and  to  lower  ground  if  possible. 

DUG  WELLS 

Dug  wrells  are  open  excavations,  the  diameter  varying  with  the 
freedom  with  which  water  enters,  the  rates  of  pumping,  and  the 
requirements  for  water.  Excavations  showing  the  slightest  indica- 
tion of  caving  should  be  carefully  braced  to  guard  against  accident. 
The  usual  method  of  digging  wells  is  to  have  one  or  two  men  at  the 
bottom  to  loosen  the  material  and  shovel  it  into  a  bucket  which  is 
hoisted  to  the  surface  with  the  aid  of  a  windlass  or  tackle  blocks  as 
shown  in  Figure  13,  A  and  B.  Sometimes  a  small  orange-peel 
bucket  operated  by  hand  with  the  aid  of  a  tripod  derrick  is  used. 
In  loose  sand  yielding  an  abundance  of  water  the  excavation  some- 
times is  made  entirely  by  the  use  of  a  centrifugal  pump.    The  lining 
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I >y    I  •     Man 

iioiit  eootro 
operan-  11  Him  cpatln—mtj 

>22°—  25 1 


Ing  the  loaded  bucket 

from  flic  <>Nai|M'  valve;   /:.  Il<iwln>? 
Bd  valre  for  line  when-  tin-  fla  mull  to 

a  2-Inch  valve  conta  about  $10 
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or  curb  is  started  on  a  wood  or  steel  shoe  which  gradually  sinks  as 
material  is  pumped  from  the  bottom  and  curbing  is  added  at  the  top; 
Quicksand  is  a  frequent  source  of  trouble.  If  the  material  is  re- 
moved by  an  orance-peel  bucket  or  a  centrifugal  pump,  flow  of  the 
quicksand  may  be  largely  prevented  by  keeping  the  excavation  par- 
tially full  of  water,  thus  neutralizing  the  hydraulic  pressure  in  the 
quicksand  and  rendering  it  comparatively  solid.  If  the  material 
must  be  excavated  by  hand  methods,  the  lower  or  cutting  (h\*xc  of  the 
sheeting  or  curbing  should  be  constantly  kept  from  1  to  4  feet 
below  the  bottom  of  the  excavation.  Wood  may  be  used  for  sheeting 
and  steel  or  concrete  for  permanent  curbing;  its  sides  should  be 
water-tight.  Hay,  straw,  or  fine  brush  is  very  useful  to  give  men 
footing  and  to  close  temporarily  small  boils  in  the  bottom  of  the 
excavation.  After  the  excavation  is  completed,  entry  of  quicksand 
at  the  bottom  may  be  prevented  by  placing  a  thin  layer  of  clean. 

coarse  sand  and  weighting 
it  with  several  layers  of 
sand  or  gravel  of  increas- 
ing coarseness.  There  is 
thus  created  a  graded  sand 
filter,  each  layer  of  which 
is  held  in  position  by  the 
slightly  coarser  material 
above  it. 

Curbs  may  be  of  stone, 
brick,  concrete  block,  or 
of  concrete,  vitrified,  corru- 
gated, or  cast-iron  pipe. 
Wood  soon  decays  and 
should  not  be  used.  At 
least  the  upper  10  feet  of 
masonry  curbs  should  be 
laid  in  cement  mortar  to 
make  it  water-tight.  Fig- 
ure 14  shows  a  brick  curb 
with  the  top  properly  pro- 
tected. Considering  clean- 
liness, tightness,  durability,  and  cost,  perhaps  no  curbing  is  better 
than  vitrified  sewer  pipe  or  hard-burned  drain  tile,  Such  a  curb 
with  cemented  joints  and  a  method  of  lowering  and  placing  the 
pipe  is  shown  in  Figure  15.  Sometimes  the  pipes  are  placed  with 
the  hubs  downward,  but  such  arrangement  makes  it  impracticable 
to  cement  the  joints.  Sometimes  the  lower  portion  of  the  curl)  is 
enlarged  by  building  up  from  the  bottom  with  stone  or  brick  laid 
without  mortar,  the  masonry  being  arched  inwardly  to  meet  and 
support  the  pipe  curbing  at  or  near  the  water  level.  The  space  be- 
tween the  curb  and  the  sides  of  the  excavation  should  be  filled  with 
clean  sand  and  gravel,  the  coarser  material  being  placed  from  the 
bottom  to  the  water  level.  The  upper  10  feel  may  to  advantage  be 
sealed  with  concrete  or  clay.  The  curb  should  be  brought  at  least 
1  foot  above  the  ground  and  be  surmounted  by  a  concrete  platform 
in  which  is  placed  a  tight-fitting  iron  or  concrete   manhole  cover. 


.Maryland,  4  feet 
in    clay    soil    cost 


Pig.  14. — Dug  well,  curbed  with  4-inch  course  of 
brick  laid  dry.  One  like  this  ir 
in  diameter  and  28  feet  deep 
$53.18  in  IOI.j  ;  manhole  and  cover  shaped  by 
using  a  large  dish  pan  ;  cost  includes  1.900 
brick,  the  pail,  rope,  pick  and  shovel  used  in 
excavating,  the  pitcher  pump  which  is  mounted 
on  a  concrete  base  0  inches  square  and  18 
inches  high 
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The  platform  should  slope  from  the  renter  and  the  earth  he  graded 
t«>  shed  pump  drippings  and  surface  water  quickly. 

It'  a  pump  is  to  set  upon  the  platform,  a  block  of  wood  or  a  tin 
can  may  he  embedded  in  the  concrete  to  provide  an  opening  for 
the  pipe  and  cylinder.     A  tinn.  w  ater-tiirht  joint  between  the  pump 

and  the  concrete  is  made  by   using  expansion  holts  or  anchor 
holts  and  a  gasket.     Expansion  bolts  are  screwed  through  the  pump 

into  holes  in  the  concrete.     Anchor  bolts  to  fit  the  holes  in  the 
l^ase   are  embedded    in  the  concrete   when   it   is  placed.     Ordinary 
holts  with  the  thread  end  up  and  a  lar«re  flat  washer  on  the  head  in 
the  concrete  answer 
every  purpose. 

If  properlv  located, 
built,  and  protected. 
dug  wells  are  more 

likely  to  he  satisfac- 
tory t  h  a  n  tubular 
wells.  The  advan- 
ces relat  e  to 
longer  life,  softer 
water,  and  1  a  rgfi  r 
volume,  permitting 
more  rapid  pump- 
ing, lower  lift-, 
i  e  !•  inspection 
and  cleaning,  and 
less  trouble  from 
quicksand  and  air 
leak-. 


METHOD 

OF  LOWERING 

PIPES 


*-  Stone  or 
Coarse  Gravel 


Dug  well  curbed  uritn   vitiiii<«i  o  »ockc»l 

fiipe  raco  .t~   i-  used   tor  sewers.      Welln  of   tiii>  kind   24 
Dcfaes  in   diameter  ;m<i   :::.   feel    deep   In   sand   have  cos! 


CLEANING   DUG 
WELLS 

M -  •  - 1      dug      wells 

reijuire  cleaning  oc- 

on  ally,    due    bo 

the  entrance  of  .lust 

(»!•    other    f  nicign 

matter   at    the   top 
arid  to  the  washing 

in  of  <!;iv  and  ~ilt  with  the  ground  water.     The  lirst  Mep  should  he  an 

iirb, which  if  weak  or  defective  would  maJ*e  entrance 

mi  nation    may    he    made    more   thoroughly    hv 

the  aid  of  :i  beam  of  sunlight  reflected  into  the  well  by  a  mirror, 

To  determine  the  pn  4  harmfttl  gi  lighted  candle  <>r 

-mall    bird    -ho. ild    he    lowered    into    the    well.      Complete    or    partial 

failure  of  the  candle  to  hum.  or  death  or  exhaustion  of  the  bird,  ">- 

for  man.      Thorough   \  eiil  i  lat  ion  of  the 

well  i-  i  Iv. 

found  Bale  to  enter  the  well  a  ladder  should  be  low< 
and  the  curb  from  the  top  down  scrubbed  with  wire  or  other  -till' 
brushes  and  rinsed  thoroughly.    Tto  well  should  then  be  pumped  as 
.1  any  mud.  moss,  or  other  debru  should  be  scraped 
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into  pails  and  removed.  After  thorough  cleaning  the  well  should 
be  allowed  to  fill  and  should  then  be  pumped  out  rapidly.  This  op- 
eration may  be  repeated  to  advantage  two  or  three  times.  The  disin- 
fection of  wells  with  chemicals  is  not  recommended  unless  the  work 
is  done  under  technical  direction.  (See  Disinfection  of  Drinking 
Water,  page  10.)  The  volume  of  water  must  not  only  be  estimated 
with  reasonable  exactness,  but  the  character  of  the  water  and  the 
proper  amount  of  chemical  should  always  be  determined  by  an  ex- 
pert chemist.  The  effects  of  disinfection  gradually  disappear  as 
water  flows  into  a  well  to  replace  that  drawn  out. 

BORED  WELLS 

Bored  wells  are  made  with  earth  augers  turned  and  lifted  by 
hand  or  horse  power.  The  method  is  not  extensively  used  and  is 
confined  to  relatively  small  diameters  and  depths  and  to  clay,  sand, 
fine  gravel,  or  other  comparatively  soft  materials  free  from  bowlders. 

DRIVEN  WELLS 

Driven  wells  are  iron  or  steel  pipes  forced  into  a  water-bearing 
bed.  They  are  more  likely  to  yield  hard  water  than  are  shallower 
dug  wells,  but  they  are  less  likely  to  receive  organic  impurities.4 
In  simplest  form,  1  to  3-inch  extra  strong  wrought  pipe  is  cut  in  con- 
venient lengths  and  provided  with  a  well  point  driven  as  shown 
in  Figure  16,  A.  The  pipe  joints  should  be  coated  with  red 
lead  or  graphite  and  oil  and  should  be  tightly  screwed  with  pipe 
wrenches  or  tongs.  Otherwise,  if  used  as  suction  pipe,  it  will  leak 
air,  or  when  the  pipe  is  being  driven  the  threads  may  be  stripped 
or  the  couplings  split.  The  top  must  have  a  heavy  cap  or  steel  drive- 
head  to  prevent  battering  the  pipe.  A  11/2-inch  well  need  not  cost 
over  50  cents  per  foot,  including  extra  strong  pipe.  The  method 
is  very  useful  in  prospecting  for  water  within  20  or  30  feet  of  the 
surface  and  for  temporary  supplies.  Where  there  is  no  rock  it  is 
the  quickest  and  cheapest  method  of  obtaining  ground  water.  The 
principal  fault  of  such  wells  lies  in  the  strainer  becoming  corroded 
and  choked.  Often  a  well  must  be  abandoned  in  a  few  years  or 
the  pipe  pulled  and  redriven. 

Open-end,  driven  wells  are  less  easily  choked,  and  if  properly 
cleared  of  clay  and  silt,  are  frequently  used  in  very  fine  sands.  The 
material  which  enters  the  drive  pipe  is  removed  with  a  sand  pump 
or  is  washed  up  with  the  aid  of  a  force  pump  and  a  smaller  pipe 
known  as  the  drill  or  wash  pipe  inside  the  drive  pipe.  A  steel  jetting 
drill  is  screwed  into  the  end  of  the  wash  pipe  and  is  very  useful  to 
loosen  the  earth  and  split  small  stones  at  the  bottom  of  the  drive 
pipe,  which  should  be  protected  by  a  steel  coupling  or  shoe.  Use  of  a 
saw-tooth  shoe  and  turning  the  entire  string  of  pipe  at  each  blow 
increases  the  progress.  To  facilitate  water  entering  the  well  the  first 
piece  of  pipe  usually  has  numerous  one-fourth-inch  holes  drilled 
through  the  shell.    Figures  16,  Z?,  O,  and  />,  show  hand  outfits  and 

*  Out  of  1,043  wells  less  than  25  feet  deep  In  Illinois,  74  per  cent  were  condemned; 
out  of  2.707  well «  25  to  50  feet  deep,  63  per  cent  were  condemned;  out  of  1,333  wells 
50  to  100  feet  deep,  32  per  cent  were  condemned;  out  of  3,228  wells  more  than  100  feet 
deep,  only  13  per  cent  were  condemned.  See  Water  Survey  Series,  No.  13,  Edward 
Bartow,  director,  State  Water  Survey,  Frbana,  111.,  p.  15. 
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methods  for  driving  open-end  wells.  Figure  16,  D  shows  the  jetting 
process :  the  method  is  equally  useful  with  the  driving  outfits  shown 
in  Figure  10.  B  and  C.  Wells  always  should  be  tested  for  yield  when 
the  wash  water  fails  to  rise  to  the  surface  of  the  ground.    Where  the 


tli. .(is  of  driving  wolls.     A,  use  of  a  heavy  striking  hammer,  sledge,  or 

maul:    H,   drive  block   with   hol<«   tin  .-r  and    raised   bv    direct    lift;    laborert 

prefer  this  method,  and  their  weight  assists  the  driving;   V.  drlvo  block   raised  with 

Ml   <>f  a   pulley,   and   it*   fall   guided   by   a  spindle  which   goee  inside   the  pipe; 

/»,  letting  proceee 

Igfa  h)  "  In  ."  tlio  wash  water,  it  if.  of  suitable 
to  \  ield  freely. 
Driring  tnd  jetting  outfits  can  often  be  made  from  odds  and  ends 
about   the  farm.     Tln-v  aiv  readily  operated  by  three  or  four  men 
to  depths  of  100  Of  more   feet   in  clays,  sands,  and  gravels.     Fre- 
quently an  outiit  with  one  experienced  well-driver  may  be  hired  for 


20  Farmers*  Bulletin  1US 

$8  or  $10  a  day,  and  with  the  aid  of  farm  hands,  after  everything 
is  assembled,  a  well  may  be  sunk  50  feet  in  a  day.  Fair  prices  for 
2  and  2^-inch  wells  are  $1  to  $2  per  foot,  including  extra  strong 
pipe.  Where  the  water  is  very  deep,  driven  wells  are  usually  4  to  8 
inches  in  diameter  and  are  sunk  by  parties  experienced  in  the  work. 

CLEARING  DRIVEN  WELLS 

A  success  or  failure  with  driven  wells  often  is  a  matter  of  freeing 
them  of  fine  material.  Water  may  be  within  20  or  30  feet  of  the 
surface,  but  the  pump  handle  yanks  back  quickly,  indicating  that  the 
material  is  too  tight  to  yield  freely.  Such  wells  must  be  coaxed.  The 
pump  should  be  worked  slowly  and  patiently  to  draw  out  the  fine 
material  and  create  percolation  into  the  well.  Should  the  well  choke 
from  inflow  of  fine  material  the  pump  should  be  detached  and  the 
material  should  be  bailed  or  washed  out.  As  more  clay,  silt,  and 
fine  sand  are  brought  out  of  the  well  the  pumping  may  become  more 
rapid.  The  result  often  is  the  creation  of  a  pocket  of  coarse  material 
about  the  bottom  of  the  pipe,  giving  a  free-yielding  well. 

There  are  several  methods  of  coping  with  quicksand  in  tubular 
wells.  If  there  is  probability  of  coarse  material  beneath  the  quick 
sand  the  latter  may  be  kept  out  by  driving  the  casing  through  it. 
Sometimes  quicksand  is  restrained  by  forcing  to  the  bottom  a  large 
sponge  or  several  small  sponges  wired  together  and  weighted  with 
small  stones.  Sometimes  a  brass  strainer,  closed  at  the  bottom  and 
about  one-fourth  of  an  inch  less  in  diameter  than  the  bore  of  the 
well  and  of  a  length  to  extend  through  the  fine  sand,  is  lowered  to 
the  bottom  of  the  well.  The  casing  is  pulled  up  till  its  bottom  is 
nearly  flush  with  the  top  of  the  strainer.  A  tapered  brass  tube  to 
the  top  of  which  is  attached  a  lead  packer  is  inserted  at  the  joint. 
A  swedge  block  or  expander  is  lowered  till  it  rests  on  the  lead 
packer.  A  few  blows  suffice  to  expand  the  lead  outward  against 
the  casing  making  a  sand-proof  joint  between  the  strainer  and 
casing. 

Sometimes  a  strainer  4  to  6  inches  smaller  than  the  casing  is  em- 
ployed. It  is  lowered  from  the  surface  by  means  of  ordinary  screw 
pipe  cut  in  lengths  convenient  for  handling.  The  strainer  is  pro- 
vided with  guides  to  center  it  in  the  bottom  of  the  well,  and  coarse 
sand  or  fine  gravel  a  little  larger  than  the  strainer  openings  is  poured 
in  at  the  top  to  fill  the  annular  space  between  the  strainer  and  easing. 
The  sand  filling  may  be  brought  to  the  surface  of  the  ground  and  the 
whole  outer  casing  drawn,  leaving  the  pipe  with  which  the  strainer 
was  lowered  as  the  permanent  casing.  If  it  is  desired  to  retain  the 
original  casing,  the  sand  filling  may  end  above  the  quicksand.  The 
casing  is  drawn  up  until  its  bottom  is  above  the  quicksand.  The 
pipe  used  to  lower  the  strainer  is  unscrewed  from  the  strainer  and 
is  removed  from  the  well.  Such  portion  of  the  casing  as  is  above 
ground  is  cut  off. 

DRILLED  WELLS 

A  drilling  outfit  is  necessary  where  there  is  rock.  A  gasoline  or 
steam  drilling  machine  is  generally  used,  and  wells  are  (rat  down  by 
contract  with  persons  equipped  for  the  business.     Recent  contract 
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prices  for  6  to  8  inch  Casbd  wells  vary  from  s:>  to  s:»  per  foot.  The 
yield  of  drilled  wells  is  sometimes  increased  by  shattering  the  rock 
with  dynamite.  This  is  called  ^shooting"  or  '*  torpedoing15  a  well 
and  may  create  openings  to  adjacent  passageways  carrying  water. 
The  method  is  less  used  than  formerly,  ami  in  all  instances,  he- 
cause  of  uncertain  results  and  Liability  of  damage  to  the  well  or  loss 
of  the  existing  supply,  it  should  he  employed  only  as  a  last  resort. 

FLOWING  WELLS 

Figure  13,  E  shows  three  flowing  wells  side  by  side  on  a  Utah 
farm.  Shallow  flowing  wells  are  usually  short-lived.  Artesian 
-  derived  from  strata  outcropping  in  distant  elevated  localities 
frequently  remain  strong  for  many  years.  In  general,  however,  there 
i-  a  marked  tendency  toward  exhaustion  hecause  of  reduced  pressure 
and  the  sinking  of  other  wells  tapping  the  same  stratum.  \\\  using 
sound,  heavy  casing  and  valves  to  regulate  the  flow  as  needed,  and 
hy  capping  or  plugging 
abandoned  well-,  farmers 
can  aid  greatly  in  conserv- 
ing artesian  >upplies. 

HYDRAULIC   RAMS 

Hydraulic  rams  are  not 
mechanical  t  0  y  s  .  They 
are  the  nm-t  economical 
pumps  k  n  o  w  n  and  have 
used  to  raise  large 
quantities,  of  water.  Two 
farm  rams  are  shown  in 
F  i  ff  B  r  «'  -  l-">.  ( '  and  l>. 
Hydraulic  rams  utilize  the  principle  of  Wflter  hammer.  Their  op- 
eration will  be  understood  from  Figure  17  and  the  following  de- 
Miiption:   Water  Sows  from  the  source  of  supply  through  a  straight 

iron  pipe  I>.  wasting  through  escape  valve  E  until  the  velocity  is 
sullicient  to  rqreethe  valve  outward  to  it*  seat.    This  creates  a  '"kick'1 

iter  hammer  in  pipe  I)  and  opens  check  valve  (\  through  which 

of  the  flow  i-  forced  into  air  chamber  .1  and  delivery  pipe  //. 
The  greater  pressure  in  pipe  />'  quickly  overcomes  the  movement 

and  reaction   Or   backward    pulsation    closing   valve    0  and 

iiiiiLr  valve  /:'.  whereupon  the  water  in  pipe  I>  noW8  again  and 

the  whole  operation  is  repeated.    On  the  recoil,  a  little  air  is  sucked 
through  the  snifl  valve  >  t<>  maintain  the  supply  in  chamber  .1. 
I  iniate  quantity  of  waiter  raised  by  a  good  ram.  properly 

tailed,    may    i  ited    from    Tahle   .'5. 

-  ,l  hu  >i  hmlraulic  ram 


Fi«;.  IT.  General  layout  <>f  a  hydraulic  rani  in- 
stallation. i>.  Drive  or  supply  pipe;  /■.'.  escape 
valve;  <'.  cluck  valve;  i.  air  chamber;  n.  delivery 
or  discharge  pipe-:  n.  sniff  or  air  valve 


«-uh  fc-viiori  par  minute  to  Um 


A'liat  quantity  of  water  wilJ  I  I  in  24  hour*  to  i 

height  of  NJ  feel  above  a  ram  receiving  •'>  gallons  per  minute  from  a 
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spring  12  feet  above  the  ram?  Solution:  Lift  (48)  divided  by  fall 
(12)  equals  4;  under  4  in  Table  3,  1  gallon  per  minute  to  the  ram 
raises  260  gallons  in  24  hours;  therefore  260  multiplied  by  3  equals 
780  gallons,  the  quantity  of  water  that  will  be  raised  by  the  ram. 
If  the  delivery  pipe  is  very  long,  the  friction  loss  therein  should  be 
determined  from  Table  4  on  page  23  and  should  be  added  to  the  lift 
(48  feet  in  the  above  example)  to  find  the  true  pumping  head. 

Manufacturers  of  rams  require  the  following  information  to  deter- 
mine the  size  needed  for  a  particular  installation:  (1)  Quantity  of 
water  in  gallons  per  minute  available  at  ram;  (2)  quantity  of  water 


in  gallons  per  day  desired  at  buildings;   (3)  available  fall  in  feet; 

(4)  horizontal  distance  in  feet  in  which  f    " 

delivery  pipe  in  feet;   (6)  lift  in  feet.    Manufacturer's  instructions 


for  installing  should  be  closely  followed,  thereby  fixing  responsi- 
bility for  results. 

The  minimum  or  the  average  flow  should  govern  the  size  of  the 
ram,  as  otherwise  the  one  selected  may  be  too  large  to  be  actuated  by 
the  dry-weather  flow.  Sometimes  the  flow  of  a  spring  is  too  small 
to  operate  a  ram  continuously.  In  such  cases  a  float-controlled  regu- 
lating valve  shown  in  Figure  13,  F  may  be  used  to  stop  and  start  the 
ram  automatically.  The  valve  is  screwed  on  the  upper  end  of  the 
drivepipe,  and  opens  quickly  when  the  supply  tank  fills  and  closes 
quickly  when  the  water  falls  to  a  permissible  level.  Sometimes  a  small 
spring  is  sufficient  for  actual  home  needs,  but  the  power  head  must  be 
obtained  from  a  near-by  brook.  In  such  instances  a  double-acting 
ram  is  employed,  utilizing  the  recoil  to  admit  the  spring  water  which 
is  pumped  by  the  brook  water.  Where  the  power  supply  is  far  from 
the  ram,  it  is  usual  to  pipe  the  flow  to  an  open  tank  or  standpipe 
located  so  as  to  secure  the  desired  length  and  fall  of  drivepipe. 

A  hydraulic  ram  should  be  fastened  to  a  suitable  foundation  and 
housed  properly.  The  waste  pipe  from  the  ram  pit  should  be  of  good 
size  and  not  subject  to  backwater  or  other  obstruction.  Four-inch 
drain  tile  is  often  used.  The  drivepipe  must  be  air-tight.  Bends 
are  a  detriment,  but  if  unavoidable  should  be  of  gentle  curvature, 
leaving  the  bore  unrestricted.  For  small  installations,  lead  pipe  is 
much  better  than  iron.  Full-way  gate  valves  should  be  used  to  lessen 
friction.  The  upper  end  of  the  drivepipe,  which  may  be  made  bell- 
shaped  to  facilitate  entry  of  water,  should  be  submerged  at  least  a 
foot  to  prevent  sucking  air,  and  should  have  a  strainer  with  openings 
totaling  three  to  five  times  the  cross-sectional  area  of  the  pipe.  Rub- 
ber valves  are  less  noisy  than  metal,  but  where  the  pounding  is  ob- 
jectionable, as  it  may  be  in  a  dwelling,  a  piece  of  lead  pipe  or  rubber 
hose  inserted  in  the  delivery  pipe  lessens  or  ends  the  trouble. 

Every  newly  installed  ram  requires  adjustment.  Action  may  be 
induced  by  intermittently  pressing  down  on  the  waste  valve  and 
allowing  it  to  rise  with  the  escape  of  water.  The  travel  of  the  escape 
valve  and  the  rapidity  of  its  strokes  should  be  regulated  by  experi- 
ment (by  sight,  sound,  and  inference).  To  illustrate:  A  ram  run- 
ning 37  strokes  a  minute  used  13.1  gallons,  of  which  10.1  gallons  were 
wasted  and  3  gallons  were  pumped.  When  speeded  to  72  strokes  a 
minute  the  ram  used  only  4  gallons,  of  which  2.9  gallons  were  wasted 
and  1.1  gallons  were  pumped.  If  the  escape  valve  remains  up,  exces- 
sive pressure  or  leakage  in  the  ram  is  indicated.  If  the  escape  valve 
remains  down,  lack  of  fall  or  water  is  indicated.    This  difficulty  can 
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often  be  overcome  partially  by  plugging  two  (one  on  each  side)  or 
more  of  the  small  holes  in  the  plunder.  Should  the  rain  operate  and 
discharge  no  water,  lack  of  air  in  the  air  chamber  or  a  leak  in  t he 
delivery  pipe  is  probable. 

FRICTION  LOSS  AND  PUMPING  HEAD 
Movement  of  water  in  a  pipe  produces  friction,  a  form  of  resis- 
tance that  increases  with  the  length  and  roughness  of  the  pipe  and 
the  rapidity  with  which  the  water  moves.  Wherever  much  water 
is  to  be  delivered  through  a  long  pipe,  the  power  or  head  necessary 
to  overcome  friction  should  be  determined.  This  is  called  friction 
loss  or  friction  head.  Its  effect  is  to  increase  the  vertical  height 
against  which  a  pump  operates.  Bends,  especially  sharp  turns,  in 
a  pipe  line  also  increase  the  friction,  but  ordinarily  the  farmer  may 
neglect  this  loss  in  discharge  pipes.  Excessive  loss  due  to  friction 
be  avoided  by  increasing  the  size  of  the  pipe.  Table  45  shows 
the  friction  head  (number  of  feet  to  be  added  to  the  vertical  height) 
for  each  100  feet  of  iron  pipe  (not  new)  to  overcome  friction  when 
discharging  given  quantities  of  water.  The  comparative  discharging 
power  of  pipes  of  the  several  sizes  also  is  shown. 
Tabu  4. — Friction  head  or  loss  and  comparative  discharging  power  of  pipes 


Diameter  of  pipe  in  inches 

Discharge  in  gallons 
per  minute 

K 

H 

H 

*'l  ' 

iH 

1M 

2 

2H 

3 

4 

5 

6 

Friction  loss  in  feet  for  each  100  feet  length  of  pipe 

7.8 
28.0 
103.0 

6.4 
23.3 
49.0 

2.1 

7.4 

15.8 

27.0 

41.0 

1.9 
4.  1 
7.0 
10.5 
14.7 
25.0 
38.0 

1.26 

2.14 

3.25 

4.55 

7.8 

11.7 

16.4 

22.0 

28.0 

0.57 
.84 
1.20 
2.03 
3.05 
4.3 
5.7 
7.3 
0.1 
11.1 
16.6 
23.5 

a  26 

.40 
.56 
.95 
L-fl 
2.01 
2.68 
3.41 
4.24 
5.2 
7.8 
11.0 
14.7 
18.8 
23.2 

5 

e 

0.20 
.33 
.50 
.70 
.94 
1.20 
1.49 
1.82 
2.73 
3.84 
5.1 
6.6 
8.2 
0.9 
13.9 
18.4 
23.7 

8 

0.11 

.  17 
.•Jl 

.41 
.50 
.61 
.92 
1.29 
1.72 
2.20 
2.76 
3.32 
4.65 
6.2 
7.9 
9.8 
12.0 
16.8 
22.3 

16 

10 

20 

0.  29 

.54 

.71 
.91 
1.18 
1.38 

1.1.2 
2.57 
3.28 
i  H 
•1  |B 
7.0 
9.2 
11.8 
14.8 
17.8 
25.1 

25 

0.09 

.  || 

.  17 

.28 

.47 
.63 

1.00 
1.22 
1.71 
2.28 
2.91 
3.01 
4.4 

30 

35 

fiO 

0.11 
.16 
.21 
.27 
.34 
.41 
.88 
.76 
.98 
1.22 
1.48 

00 

70 

80 

00 

100 

120 

0.24 

.40 

.50 

.61 

240 

.86 

native      dis- 
charging power  of 

;     ; 

.03 

.in 

1.0 

1.8 

2.9 

6.2 

11.1 

18.0 

38.  3 

ML  9 

111.3 

>n  shown  tha 


arge  depend*  no4  ool; 

Hi.-   (li;iiii<-t«T   <»r   a    pi| 
lit  h«iifl«  of  water  and  lik<-  length*  <>f   pipe, 
ster  increawM  the  capacity    l    tin 
inarm  of  tii  table  should 

the  li 
AilllnmH  and   Hi  n|   h<r-  QMd   ll    100,  a 

fair  value  where  the  Interior  <>f  iron  pipe  In  roughened  hy  10  to  15  years'  rust  formation. 
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A  column  of  water  1  foot  high  and  haying  a  base  equal  in  area  to 
1  square  inch  weighs  0.43  pound.  The  pressure  on  the  base  is  equal 
to  the  Weight  of  the  column.  Double  the  height,  and  the  weight  and 
the  pressure  are  doubled.  Hence  it  may  be  taken  for  granted  that 
the  pressure  of  water  at  rest  (static  pressure  or  head)  is  in  direct 
proportion  to  the  vertical  height  or  depth  of  the  water.  From  the 
above  Table  5  is  computed. 

Table  5. — Vertical  height  in  feet  and  equivalent  pressure  in  pounds  per  square 

i  nclt 


Height 

Pressure 

Height 

Pressure 

Height 

Pressure 

Feet 

Pounds 

Feet 

Pounds 

Feet 

Pounds 

1 

0.43 

20 

8.67 

75 

32.51 

2 

.87 

25 

10.84 

80 

34.68 

3 

1.30 

30 

13.00 

85 

36.85 

4 

1.73 

35 

15.17 

90 

39.01 

5 

2.17 

40 

17.34 

95 

41.  18 

6 

2.60 

45 

19.51 

100 

43.35 

7 

3.03 

50 

21.67 

110 

47.68 

8 

3.47 

55 

23.84 

120 

52.02 

9 

3.90 

60 

26.01 

130 

56.36 

10 

4.33 

65 

28.18 

140 

60.69 

15 

6.50 

70 

30.35 

150 

65.03 

Two  examples  are  given  to  show  the  use  of  Tables  4  and  5.  Ex- 
ample 1 :  How  much  water  will  be  delivered  by  500  feet  of  l^-inch 
pipe  from  a  spring  26  feet  above  the  outlet  ?  Solution :  Multiply  the 
head  (26)  by  100  and  divide  the  product  (2,600)  by  the  length 
(500),  giving  5.2.  In  Table  4  under  l^-inch  pipe  find  5.2  and 
follow  to  the  extreme  left  to  find  the  answer — 20  gallons  per  minute. 
It  is  assumed' that  all  the  head  is  used  to  overcome  friction  and  that 
the  water  emerges  full  bore  of  the  pipe.  Example  2:  What  is  the 
pumping  head  where  a  pump  is  delivering  3  gallons  a  minute 
through  1,000  feet  of  1-inch  pipe  to  a  hydropneumatic  tank  carrying 
39  pounds  per  square  inch  situated  20  feet  higher  than  the  pump? 
Solution:  To  the  vertical  height  water  is  raised  (20  feet)  must  be 
added  friction  loss  which  is  1.26  feet  for  each  100  feet  of  length, 
or  12.6  feet;  there  must  be  added  the  equivalent  height  of  the  39- 
pound  tank  pressure  which  from  Table  5  is  seen  to  be  90  feet;  20 
plus  12.6  plus  90  equals  122.6  feet,  the  true  pumping  head. 

PUMPS 

If  a  perfect  vacuum  could  be  created  in  a  pump  cylinder  at  sea 
level,  water  would  follow  the  plunger  to  a  vertical  height  of  33.9 
feet.  This  is  called  suction  or  suction  lift.  With  elevation  above 
sea  level,  air  becomes  lighter  and  suction  becomes  weaker.  It  will 
be  helpful  to  see  how  the  discharge  of  a  pump  diminishes  as  the 
suction  lift  increases.  Figure  18  shows  the  results  of  a  test  close 
to  sea  level  with  an  ordinary  11,4-inch  pitcher  pump.  The  diagram 
shows  the  discharge  decreasing  from  10.3  gallons  per  minute  when 
the  suction  lift  is  low,  to  no  discharge  at  30  feet  2  inches,  the  extreme 
height  to  which  the  pump  would  draw.  It  is  important  to  have  a 
low  suction  lift  but  approximately  three-fourths  as  much  water 
was  drawn  when  the  lift  was  22  feet  as  when  it  was  1  foot.     On  this 
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basis  Table  6  gives  the  limiting  suction  lift  for  the  satisfactory 
operation  of  pumps  at  stated  elevations  up  to  8,000  above  sea  level 


Tabu  u.- 


-Limitiny  suction  lift  of  pumps  {vertical  distance  from  water  level  to 
top  of  cylinder) 


.t  ion  above  sea  level 

Atmos- 
pheric 
pressure 
reduced 
to  equiva- 
lent 
head  of 
water 

Limiting 

suction 

lift  i 

Elevation  above  sea  level 

Atmos- 
pheric 
pressure 
reduced 
to  equiva- 
lent 
head  of 
water 

Limiting 
suction 

lift» 

Feet 
33.9 
32.6 
31.4 
30.2 
29.1 

Feet 
22.0 
21.2 
20.4 
19.6 
18.9 

5,000  feet 

Feet 
28.0 
27.0 
26.0 
25.0 

Feet 
18.2 

1,000  feel 

6,000  feet 

17.5 

2,000  feet 

7,000feet 

16.9 

3,000  feet 

8,000  feet... 

16.2 

4,000  feet... 

>  Taken  as  65  per  cent  of  the  heads  shown  in  the  second  column. 

Suction  pipes  may  be  long  provided  the 
friction  loss  (see  Table  4)  puis  the  vertical 
height  from  water  level  to  pump  valve 
does  not  exceed  the  limiting  suction  lifts 
shown  in  Table  6.  Lengths  of  100  to  1,000 
feet  are  frequent.  An  ordinary  pitcher 
pump  raised  5  gallons  per  minute  through 
320  feet  of  IVi-inch  pipe  having  two 
elbows,  a  foot  valve,  and  a  vertical  height 
approximating  19  feet.  Suction  pipes 
should  be  straight,  air-tight,  slope  uni- 
formly upward  from  well  to  pump,  and 
:  be  smaller  than  the  pump  suction 
connection.  Long  suctions  should  be  larger 
than  sach  connection  and  should  have  a 
foot  valve  and  strainer  on  the  end  in 
the  well. 

Pumps  may  be  divided  into  two  classes — 

ii    and    force,  or   a   combination   of 

6    types.      A    suction     pump    has    the 

cylinder    above    the    water;    it    does    not 

water  above  the  pump  nor  discharge 

irainst  pressure,     A  force  pump  can 

ter  above  itself  and  against  pres- 

The  general  arrangement  of  valve.- 

in  these  two  types  of  pump  and  in  a  deep 

well  pump  is  diown  in  Figure  19. 

Where  a  pump  fa  more  than  22  feet 
above  the  water  it  ifl  necessary  to  lower 
tinder.  Where  the  water  is  22  to  30 
the  surface,  a  set-length  pump 
may  be  u»<\.  This  pump  has  the  pine 
and  rod  lengthened  to  permit  placing  the 
cylinder  several  feet  below  the  well  platform.  A  drip  hole  may  be 
drilled  in  the  pipe  j';  the  cylinder,  thus  allowing  the  water 

D  I.  provided  the  platform  is  tight,  preventing  free/- 
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Plunger 
Valve 


L 

-.         £f Stuffing  Box. 


SUCTION  PUMP 


-Upper 
Plunger 


& 


ing.  By  lengthening  the  pipe  and  rod  and  by  using  a  small  cylinder 
lowered  into  or  near  the  water,  this  type  of  pump  may  be  used  in 
wells  75  or  more  feet  in  depth. 

Where  the  water  is  far 
below  suction  lift,  a  deep- 
well  pump  driven  by  power 
is  generally  used.  The 
working  head  is  placed 
over  the  well,  and  pump  rod 
and  drop  pipe  are  lengthened 
to  permit  setting  the  lower 
cylinder  in  or  close  to  the 
water.  Submergence  is  best 
because  it  keeps  the  cylin- 
der primed  and  the  pump 
leathers  pliable.  Deep-well 
pumps  are  usually  single  act- 
ing ;  that  is,  water  is  lifted  on 
the  up  stroke.  This  brings 
a  heavy,  variable  load  on 
the  working  parts,  and  an 
upper  or  differential  cylin- 
der in  or  just  below  the 
working  head  is  employed 
to  divide  the  work  between 
the    up    and    down    strokes. 


^5^= 


^Discharge 
Check  Valve 


■' — Pump  Rod 
-*-Drop  Pipe 


^Lowevl,vLuns 


T 


•Foot  Valve 


SUCTION  AND' 
FORCE  PUMP 


DEEP  WELL 
PUMP       .SOO 
Fig.  19. — General    arrangement    of    valves    and      In    this    Way    the    W7ater    that 

£uumpsers   in    suction'   force'    and   deep-we11    is  lifted   to  the  surface  by 

the  up 
stroke  of  the  lower  plunger  is  forced  to  the 
discharge  pipe  by  the  down  stroke  of  the 
upper  plunger. 

It  is  a  great  convenience,  especially  in 
wells  75  or  more  feet  in  depth,  to  use  an 
open-type  cylinder  fitted  for  drop  pipe  one 
size  larger,  to  facilitate  pulling  up  the  lower 
plunger  for  renewal  of  leathers  or  other 
parts.  A  closed-type  cylinder  with  smaller 
drop  pipe  requires  drawing  cylinder,  pump 
rod,  and  drop  pipe.  The  two  types  of  cylin- 
der are  shown  in  Figure  20.  The  size  of 
the  cylinder  should  always  be  determined 
from  the  size,  depth,  and  yielding  power 
of  the  well,  the  hours  within  which  the 
daily  requirements  are  to  be  pumped,  and 
the  available  power.  Ordinarily  the  day's 
pumping  is  done  in  one  to  three  hours. 
Deep  wells  and  hand  and  windmill  out- 
fits take  the  smaller  cylinders;  the  advice 
of  a  reliable  dealer  or  manufacturer  whose 
product  is  to  be  used  should  always  be 
obtained.  Table  7  shows  the  capacity  of  pumps  per  stroke  for  one 
single-acting  cylinder. 


Fig.  20. — Closed    and    open 
cylinders 
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Diameter  of  cylinder 
in  inches 


I.. 

\H 
* 

4    . 
4;  • 

5.  . 


Length  of  stroke  in  inches 


10  12 


Capacity  per  stroke  in  gallons 


0.007 

0.010 

0.014 

0.017 

0.020 

0.024 

0.027 

a  034 

.011 

.016 

.021 

.027 

.032 

.037 

.042 

.053 

.015 

.023 

.031 

.038 

.040 

.054 

.081 

.077 

.021 

.031 

.042 

.052 

.062 

.073 

.083 

.104 

.027 

.041 

.054 

.068 

.082 

.ON 

.109 

.136 

.034 

.052 

.069 

.086 

.103 

.120 

.138 

.172 

.042 

.064 

.085 

.106 

.  127 

.149 

.170 

.212 

.051 

.077 

.103 

.128 

.154 

.180 

.206 

.061 

.092 

.122 

.153 

.184 

.214 

.245 

.  80S 

.072 

.108 

.144 

.179 

.216 

.251 

.083 

.125 

.167 

.208 

.250 

.291 

.333 

.416 

.096 

.143 

.191 

.239 

.287 

.335 

.383 

.478 

.109 

.163 

.218 

.272 

.326 

.381 

.435 

.644 

.138 

.206 

.275 

.344 

.413 

.482 

.688 

.170 

.255 

.340 

.425 

.510 

.595 

.680 

.206 

.308 

.411 

.514 

.617 

.720 

.823 

1.028 

.245 

.367 

.490 

.612 

.734 

.857 

.979 

L.224 

0.041 
.064 
.001 

.125 
.  M 
.207 
.255 
.308 
.  Ml 
.411 
.500 
.  B74 
.653 
.826 
1.020 
1.234 
1.469 


'  Plunger  displacement.  No  allowance  for  slip  of  water  past  valves.  For  double-acting  cylinders  multi- 
ply by  two.  For  a  longer  stroke  than  shown  in  the  table  add  the  capacities  of  two  shorter  si  rokes  to  make 
the  required  length  of  stroke. 

[jure  21  shows  pumps  of  the  kinds  described.  In  selecting 
a  pump  the  following  information  should  be  known:  (1)  The  kind 
of  well,  inside  diameter,  depth  to  bottom,  depth  cased,  depth  to  water 
level  both  at  rest  and  when  pumping,  and  the  sustained  yield,  as 
found  by  test,  in  gallons  per  minute  (see  "Ground  Water  Supplies," 
page  L2,  and  "Wells,"  page  14);  (2)  the  maximum  quantity  of  water 
required  at  buildings,  gallons  per  hour  or  day;  iS)  distance  from 
well  to  proposed  location  of  pump  and  the  vertical  height  between 
these  point-:  i  1)  distance  from  pump  to  reservoir  or  tank,  and  the 
vertical  height  between  these  points;  (5)  kind  of  power. 

If  electricity  is  to  be  used  the  following  information  should  be 
obtained  from  the  local  light  or  power  company:  The  voltage,  if 
the  current  is  direct,  the  voltage,  cycle-,  and  phase,  if  the  current 
is  alternating.  With  the  above  information  a  reliable  manufacturer 
or  dealer  will  he  ahle  to  select  suitable  equipment  and  the  farmer 
heck  the  suitability  of  the  selection. 

PUMPING  WITH  COMPRESSED  AIR 

in  i 

Ail-  lift-  are  useful  in  raising  large  quantities  of  water  from  deep 

wells.    Compressed  air  is  led  through  a  small  pipe  deep  into  a  well, 

and  in   an   upward   direction   through   numerous 

■mal]  holes  in  the  side  of  ■  Qonsle-shaped  foot   piece  to  which  is 

ed  i  vertical  pipe  \'<>v  the  delivery  of  water  to  the  surface.    The 

air-,  a-  - 1 1 1 :i  1  ]  jet-  or  huhhlo   in  Contact   with  water,  rises  and  expands 

within  the  delivery  pipe,  carrying  with  it  and  ejecting  -<>i d'  the 

water.     I  the  best  results,  the  submergence  and  the  size  end 

arrangement  of  sir  and  water  pip  ach  installation  Blrould  be 

determined  by  the  manufacturer  or  othen  experienced  in  the  work. 

Air  lift-  have   no   moving   part-    in   the  well.      The   main   advan' 

implicity,  durability,  large  i  uoninfc  bj   cold, 
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Fig.  21. — Pumps.  A,  Pumping  jack  and  force  pump  with  underground  and  spout  dis- 
charge controlled  by  hand  wheel  ;  Ii,  after  completion  of  improvements ;  G,  pumping 
unit  consisting  of  deep-well  pump,  underground  discharge,  electric  motor  with  a  worm 
gear  drive  inclosed  in  a  weatherproof  housing;  J),  pitcher  spout  pump;  E,  house  force 
pump ;  F,  hand  and  windmill  force  pump  with  front  and  back  outlets ;  O,  power  work- 
ing head  for  shallow  or  de<jp  wells,  front  and  back  outlets,  belt  drive  adjustable 
stroke 
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«rrit  or  sand,  and  adaptability  to  drawing  from  a  crooked  "well  or 
from  several  widely-separated  wells  with  one  power  outfit.  Dis- 
advantages are  cost,  low  efficiency  unless  correctly  designed  and  in- 
stalled, and  tendency  of  the  air  to  slip  over  the  water  where  the 
horizontal  discharge  distance  is  great.  An  air  lift  is  often  used  to 
raise  water  to  the  surface,  after  which  it  is  pumped  by  other  means. 

AlK-OISlM.ACKMKNT  PUMPS 

An  air-displacement  pump  consists  of  a  submerged  cylinder  or 
cylinders  from  which  water  is  automatically  displaced  by  compressed 
air.  the  operation  of  the  pump  being  wholly  controlled  by  opening 
and  closing  any  faucet  on  the  water-delivery  pipe.  No  water  is 
Stored,  and  the  pump  is  at  rest  when  faucets  are  closed.  The  chief 
advantage  of  the  system  is  that  water  may  be  taken  from  one  or 
several  sources  with  one  power  outfit  and  delivered  direct  from  well 
to  faucet.  The  system  is  not  cheap  and  is  not  as  simple  as  some 
other  methods  of  raising  water.  Pipes  and  pumps  must  he  tight  and 
remain  tight  in  service  and  the  working  parts  be  maintained  in  good 
oi-der. 

Air  lifts  and  air-displacement  pumps  require  some  method  of 
compressing  and  storing  air.  Figure  28,  h\  shows  these  parts  in  a 
typical  air-displacement  pump  installation ;  they  consist  of  a  gasoline 
engine,  air  compressor,  air  tank,  and  air  pipe  to  the  well  in  the  fore- 
ground, and  water  pipe  from  the  well.  The  air-displacement  pump 
is  submerged  in  the  well:  if  desired,  an  air-lift  foot  niece  could  be 
employed. 

POWER 

The  theoretical  horsepower  necessary  to  raise  water  is  found  by 
multiplying  the  gallons  pumped  in  one  minute  by  the  total  lift  in 
including  friction  in  both  Miction  and  discharge  pipes,  and 
dividing  the  product  by  4,000.  To  overcome  Losses  in  the  machinery 
the  theoreticaJ  horsepower  is  generally  multiplied  by  ">  to  I  for  elec- 
tric-driven   pump-  and   by    1   to  6   for  pumps  driven   by  gasoline 

engine.  Ordinarily  half-horsepower  motors  and  L-horsepower  en- 
are  sufficient  for  farm  pumping,  hut  it  is  safest  to  compute 
the  amount  of  power  needed  and  to  gel  the  advice  of  a  reliable  pump 
concern.  Table  s  shows  the  actual  horsepower  required  to  pump 
water,  assuming  an  overall  efficiency  of  i&  per  cent  (actual  four 
times  the  theoretical). 


Table  8. —  Horsepower                   ><>  putn 

\>   water   (ba 

v,  d     m 

overall  efficU 

of                   nt) 

QfMt 

Gallons  per  minute 

60     |     00           70     |      80 

80     |     100 

125 

EZocMpowei 

0.  10 

a  >2 

0.20 

n.  IB 

i.  in 

.15 

.2! 

.38 

.45 

.20 

.36 

.50 

.26 

.45 

.50 

,m 

1. 00 

.30 

.30 

.42 

.48 

.54 

.80 

.00 

.35 

.49 

.58 

.83 

KH 

1     10 

.58 

.84 

.80 

1.00 

1.20 

l  M 

.50 

.54 

.00 

.80 

.00 

.00 
1.00 

I.  u 

1.50 

1 

2.00 
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Hand  power  is  unsuited  to  large  supplies  or  high  lifts.  Wind- 
mills are  more  extensively  used  for  pumping  water  than  any  other 
source  of  power,  and  if  well  installed  and  maintained  give  good  low* 
cost  sen  ice.     In  selecting  an  outfit,  the  prevailing  wind  velocity,  the 

size  of  the  wheel,  the  diameter  of  the  cylinder,  and  the  lift  should  be 
considered  to  avoid  overloading.  Windmills  are  generally  loaded  in 
the  Middle  West  to  operate  in  15-mile  winds,  starting  to  pump  in 
a  6  to  8-mile  wind,  doing  excellent  work  in  a  15-nule  wind,  and 
reaching  the  maximum  in  a  25  to  30-mile  wind.     In  mountainous 

ms  windmill-  are  generally  loaded  for  a  10-mile  wind.  With  the 
exception  of  Kansas  and  a  few  other  states  the  most  desirable  wind 
velocities  for  pumping  rarely  prevail  as  much  as  one-third  of  the 
time.0  The  most  common  cause  of  overloading  comes  from  usim:  a 
cylinder  excessively  large  in  diameter.  The  longer  periods  of  opera- 
tion by  small  cylinders  as  compared  to  large  cylinders,  enables  the 
former,  in  the  course  of  a  season  or  year,  to  pump  more  water. 
Cylinders  and  mills  which  have  long,  slow  strokes  are  recommended. 

mmendations  and  claims  as  interpolated  from  the  catalogue-  of 
different  manufacturers  of  back-geared  windmills  are  given  in 
Table  9. 

Table  9. — Approximate  capacity  of  windmills   (from    manufacturers'  ratings) 


Veloc- 

Diameter of  wheel 

ity  of 

6  feet 

8  feet 

10  feet 

12  feet 

Lift 

wind 
per 
hour 

Diam- 

Ca- 

Diam- 

Ca- 

Diam- 

Ca- 

Diam- 

Ca- 

eter 

pacity 

eter 

pacity 

eter 

pacity 

eter 

pinly 

of  ryl- 

per 

of  cyl- 

per 

of  cyl- 

par 

of  cyl- 

per 

in-ler 

hour 

inder 

hour 

inder 

hour 

in-ler 

hour 

Feet 

Inches 

Gallons 

Inches 

Gallons 

Inches 

Gallons 

Inches 

Gallons 

25 

10 

2H 

140 

3H 

320 

*y< 

420 

IM 

1,010 

35 

10 

2 

120 

3 

270 

4 

360 

5 

675 

50 

10 

IH 

110 

3 

IK 

5 

180 

3H 

305 

4 

520 

75 
100 
126 

25 

10 
10 
10 
15 

135 
105 
90 
560 

3 

2H 

2 

7 

235 
160 
125 

l,  [90 

$ 

IM 

265 

m 

2,190 

3H 

250 

35 

15 

3 

4 

400 

6 

880 

: 

1,595 

50 

1.5 

2H 

3Vi 

280 

5 

610 

6 

1,165 

75 

15 

2 

29* 

190 

4 

6 

760 

100 

15 

iH 

60 

2*-5 

140 

» 

305 

in 

565 

18 

2* 

11.'. 

450 

'»lin<-  and  nil  engine  11  adapted  to  bum  pumping  and 

may  he  equipped  to  stop  at  any  desired  pressure  in  the  tank  supply. 

lir  engines  have  had  considerable  use.  The  use  of  electricity  for 
pumping  i-  increasing  rapidly.  The  method  is  clean,  quiet)  and 
conv<  nd  stopping  and  starting  ■  distant  pump  by  throwing 

a  switch  may  h<-  ;i  reality  whi  insmisaioo  Ones  are  so  Dear  ai 

power  available.     Electric  motors  may  !»«•  had  in  -mall 
and   may  he  arranged   to  start   :<  n« I  stop  auto- 
matically with  <!  n  the  tank  pressure:  two  installation 
shown  in  I             •_' l  (   and  26 

*  Information  <-n  the  i  may  b©  obtained  from  t  he  U.  S. 
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STORAGE  OF  WATER 


ELEVATED  TANKS 

"Water  may  be  stored  in  wood,  steel,  or  masonry  tanks,  and  to  se- 
cure gravity  delivery  the  tank  must  be  elevated  above  all  faucets. 
Tanks  placed  in  attics,  barn  lofts,  and  upon  light  trestles  are  un- 
satisfactory. The  objections  relate  to  insecurity  and  leakage,  lack 
of  pressure,  and  unwholesomeness  in  summer  and  freezing  in  win- 
ter. Masonry  tanks  may  be  placed  on  a  hill,  silo,  or  masonry  tower. 
"Where  possible,  an  underground  concrete  tank  on  a  hill  is  very  de- 
sirable, avoiding  trouble  with  frost  and  giving  a  tempered  and  sure 
supply.  Tanks  should  hold  more  than  one  day's  supply.  For  wind- 
mill supplies  the  require- 
ments of  a  week  or  more 
may  be  needed  at  times. 
Tanks  should  be  pro- 
vided with  a  waste  pipe 
and  valve  to  facilitate  emp- 
tying and  cleaning,  and 
without  fail  should  be 
covered  tightly  for  protec- 
tion against  heat,  cold, 
dust,  vermin,  and  sun- 
light. Where  exposed  to 
light,  ground  ancl  filtered 
waters  are  liable  to  de- 
velop growths  which  im- 
part objectionable  odor, 
taste,  or  appearance. 
Figures  22,  23,  and  24 
show  a  number  of  poor 
and  good  tanks. 

HYDROPNEUMATIC 
TANKS 


To  Pump  and 
Build  inga. 

Fig.  23. — Working  drawing  for  a  square,  reinforced 
concrete,  underground  tank.  Very  convenient, 
when  emptying  and  cleaning  a  tank,  to  have  a 
valve  on  the  supply  pipe  and  a  valve  on  a  branch 
pipe  or  blow-off  ending  above  ground  and  graded 
to  drain  the  higher  situated  pipe  and  tank  ;  clos- 
ing the  main  valve  and  opening  the  branch  valve 
empties  the  tank 


Water  may  be  stored 
and  delivered  to  the 
faucet  by  the  use  of  a 
hydropneumatic  (water-air)  tank.  The  tank  need  not  be  elevated 
and  usually  is  conveniently  located  in  a  utility  room,  basement,  or 
cellar.  Hydropneumatic  tanks  must  be  absolutely  air-tight.  Air 
being  lighter  than  water  occupies  the  upper  portion  of  the  tank,  and 
it  presses  with  increasing  force  against  the  water  as  either  more 
water  or  more  air  is  pumped  into  the  tank.  When  air  and  water 
are  under  pressure  the  latter  gradually  absorbs  the  former,  and  this 
absorption  is  the  more  rapid  the  higher  the  pressure.  From  time  to 
time,  therefore,  the  air  supply  must  be  replenished,  or  the  tank  be- 
comes water-logged.  Maintenance  of  the  air  supply  is  a  vital  factor. 
Inlet  and  outlet  pipes  must  enter  at  the  bottom  of  the  tank.  Hydro- 
pneumatic tanks  are  made  of  three-sixteenths  inch  or  thicker  steel 
with  riveted  and  welded  or  calked  joints.  A  range  boiler  or  other 
thin-walled  tank  should  not  be  used  for  this  purpose.  The  smaller 
tanks  generally  are  galvanized  and  may  set  vertically  or  horizon- 
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tally;  the  larger  tanks  are  set  horizontally.     Figures  25  A  and  C 
show  typical  installations. 

To  obtain  the  best  service  from  a  hydropneumatie  tank  it  is  neces- 
sary to  carry  an  initial  or  excess  air  pressure:  that  is.  enough  air  to 
give  pressure  when  no  water  is  in  the  tank.  Table  10  shows  what 
entage  or  fractional  part  of  any  tank,  either  vertically  or  hori- 
zontally setj  contains  water  under  varying  conditions  of  gage  pres- 
sure and  initial  air  pressure. 

10. — Quantity  of  water  in  fractional  part  Of  total  capacity  of  any 
hjfdropneumatic  tank  {bu$ed  on  atmospheric  pressure  of  14.7  pounds  aer 
square  inch  \ 


Gage, 
pres- 
sure 
(lbs.) 

Initial  air  pressure  in  pounds 

Gage 
pres- 
sure 
(lbs.) 

Initial  air  pressure  in  pounds 

0 

:. 

10 

rt 

X 

25 

0 

10 

18 

20 

25 

5 
10 

15 

so 

25 
30 
35 
40 

0.25 
.40 

.58 
.63 

45 
50 
55 
60 
65 
70 
75 
80 

0.75 
.:: 
.79 
.80 
.82 
.83 
.84 
.85 

a  67 
.70 
.71 

.:» 

.77 
.78 
.79 

a  59 

.62 
.65 
.67 
.69 

.71 
.72 

.71 

0.50 
.54 

.57 
.60 
.63 
.65 

.69 

u.  0 
.46 
.50 
.54 
.56 
.59 
.61 
.63 

0  34 
.39 
.43 
.47 
.50 
.53 
.56 
.58 

0.20 
.34 
.43 

.50 
.56 
.60 
.64 

.29 
.38 
.45 
.50 

6.14 
.25 
.34 
.40 
.46 

a  13 
.22 
.30 

"6.Tl" 
.20 
.27 

Tabk  10  has  many  uses.  It  shows  that  if  water  is  pumped  into  a 
tank  having  no  pressure  above  that  of  the  atmosphere 'until  the  gage 
shows  :>  pounds,  the  tank  will  be  one-fourth  (0.25)  filled  with 
water;  at  L5  pounds  it  will  be  about  one-half  (0.51)  full:  at  SO 
pounds  it  will  he  two-thirds  (0.67)  full:  at  i:»  pounds  it  will  be 
three-fourths  («>.::,)  full:  at  60  pounds  it  will  be  four-fifths  (0.80) 
full.  An  example  will  be  helpful:  Suppose  a  220-gallon  tank  is 
half  full  of  water  under  a  gage  pressure  of  4.">  pounds  and  it  is 
•  d  t<>  know  what  quantity  can  be  drawn  before  the  pressure 
reaches  25  pounds.  Inspection  of  Table  10  shows  that  if  half  (0.50) 
full  at   45   pounds  the   initial   air   pressure   mu>t    he    15   pounds,  and 

under  that  excess  a  tank  i-  one-fourth  (<>/_:;>)  full  at  25  pounds  gage 
are.  Therefore,  Ol50  minus  0.25  equals  <>.•_':>.  which,  multiplied 
by  220,  equals  55  irallon>.  the  available  quantity.  In  general,  the 
working  capacity  of  a  tank  is  from  one-fourth  to  one-third  of  its 
total  capacity. 

PLANNING  A  SYSTEM 

Sufficient  information  ha-  been  given  to  enable  the  farmer  to  out- 
line his  plans.     An  example  will  !»«•  helpful.     Suppose  a  plant   is 

<l  to  meet  the  Deeds  of  :,  persons,  25  cattle  (including  hi 
or  mill.-).  :.n  sheep,  and  :><>  hogs.    The  average  daily  requirements 

I  able    1  )    would    be  a-    follows: 

Gallons 

•    1 1  L'IM» 

ittle  at   \-2  pi  

at    1   gallon  ea«li  60 

Co  hogw  at  l  gallon  each    60 

tal 600 


u 


Farmers*  Bulletin  1HS 


5  apart- 


~S  1" apart- 


Alternate  Rods  turned  up  2  feet 
other*  bent  about  3  feet 
towards  center -^^    V/H' 


^T 


If 


^^T-^ 


7^ 

'^  Rods  8  apart 
each  way. 
^a'Rods  over  Door-*l**£ 


A  suction  pump  would  be  used  with  a  shallow  supply  (see  Table 
6);  a  deep-well  pump  or  set-length  pump  would  be  'used  with  a 
deep  supply.  A  suction  pump  probably  would  be  located  in  a  dry, 
frost-proof  basement,  pump  house,  pit,  or  underground  concrete 
chamber  opening  into  the  house  cellar.  A  deep- well  pump  probably 
would  be  outside  of  main  buildings:  if  in  a  pit  or  chamber,  there 

should  be  a  manhole  over 
«)2"n&> —  —8-o" —       — frtfMBj  the  center  of  the  well  to 

permit  pulling  up  the 
pump  rod  and  drop  pipe. 
To  do  the  day's  pump- 
ing in  two  hours  would 
require  a  pump  having 
a  capacity  of  300  gallons 
per  hour  or  5  gallons  per 
minute.  The  more  con- 
stant the  power,  the  more 
reliable  the  equipment, 
and  the  more  accessible 
the  repair  parts  the  less 
is  the  need  of  large  water 
storage.  An  automatic 
electric-  driven  pump 
(see  fig.  25  G)  m  a  y 
have  a  pressure  tank 
varying  in  capacity  from 
10  gallons  upward.  It 
would  be  arranged  to 
start  pumping  when  the 
pressure  falls  to  25  or  30 
pounds  per  square  inch 
and  to  stop  when  the 
pressure  reaches  45  or  50 
pounds.  With  very  small 
tanks  any  considerable 
use  of  water  starts  the 
pump  and  delivers  water 
by  direct  pump  pressure. 
The  smaller  pumps  and 
tanks  are  especially  use- 
ful for  cistern  and  other 
household  supplies,  but 
the  pump  capacity  (5-gal- 
lons  per  minute)  figured 
in  the  example,  would  give  fair  discharge  from  one  garden  hose 
nozzle  or  two  ordinary  spray  nozzles  or  two  house  faucets.  Faster 
use  of  water  would  require  a  larger  tank;  a  tank  30  inches  in  diam- 
eter by  6  feet  long,  220  gallons  capacity  (water  and  air)  should  be 
sufficient  for  short  heavy  drafts,  having  a  working  capacity  of  ap- 
proximately 50  gallons  (oil  barrel  capacity)  between  the  usual  slop- 
ping and  starting  pressures  noted  above.  If  electric  current  cost  15 
cents  per  kilowatt-hour  the  cost  of  pumping  600  gallons  would  ap- 
proximate 14  cents  per  day. 


Fig.  24. — Working,  drawing  for  a  combined  cooling 
room  and  round  reinforced  concrete  tank.  Sug- 
gested mixtures  for  concrete:  Tank  walls  and 
tank  bottom  1:2:  &  (1  volume  cement,  2  volumes 
sand,  3  volumes  stone,  none  larger  than  %  inch)  ; 
cooling    room    walls  1:2:4;  foundation  1  :  2.y2  :  o 
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A  larger  tank  would  be  used  if  the  pump  were  not  automatic  or 
were  engine-driven.  Under  those  circumstances  a  hydropneumatic 
tank  42  inches  in  diameter  and  14  feet  long,  1,000  gallons  total  capac- 
ity would  be  suitable.  With  20  pounds  initial  air  pressure,  it  would 
deliver  290  gallons  between  pressures  45  and  25  pounds.  (See  Table 
10:  0.42  minus  0.13  equals  0.29,  which,  multiplied  by  1,000,  equals 
290  gallons.)  Hence  it  would  be  necessary  to  operate  the  pump 
twice  a  day.  If  an  elevated  tank  were  to  be  employed  its  capacity 
should  be  larger,  the  equivalent  of  the  tank  shown  in  Figure  2)3  being 
suitable. 

FIRE  PREVENTION 

Carelessness  is  the  great  fire  hazard,  and  the  watchword  upon 
every  farm  should  be  prevention  first  and  protection  second.  To 
fight  a  well-ignited  fire  successfully  requires  more  water  and  higher 
pressure  than  ordinarily  obtained  with  farm  water  systems.  With 
57  pounds  pressure  at  the  sillcock,  50  feet  of  three-fourths-inch  rub- 
ber hose  and  an  ordinary  three-sixteenths-inch  75-cent  nozzle,  the 
discharge  is  7y2  gallons  per  minute — less  than  three  pailfuls.  Such 
a  stream  directed  at  a  large  fire  avails  little,  on  account  of  its  dis- 
persion by  heat,  and  it  may  happen  easily  that  no  water  reaches  the 
desired  point.  Other  practical  difficulties  relate  to  frozen  pipe 
lines,  shortage  or  defects  in  the  hose,  misplaced  nozzles,  and  lack  of 
experience  in  the  skillful  use  of  the  equipment  when  the  time  comes 
to  fight  fire.  Although  farm  water  systems  are  not  generally  given 
credit  in  insurance  ratings,  they  may  be  of  great  value  if  a  fire  be 
discovered  in  its  incipient  stage,  and  it  undoubtedly  is  wise,  where 
a  pressure  system  is  installed,  to  provide  a  few  well-placed  hose 
connections.  An  automatic  sprinkler  system  is  very  effective  in  pre- 
venting serious  fire.  Such  an  installation  in  costly  farm  buildings 
is  a  wise  step,  adding  greatly  to  the  value  of  the  plant  considered 
as  a  going  business. 

WATER  SOFTENING  AND  IRON  REMOVAL 

An  excess  of  certain  mineral  salts  dissolved  in  water  makes  it 
hard,  and  therefore  undesirable  for  drinking  and  cooking,  ineffective 
and  costly  for  cleaning  and  laundry  purposes,  and  causes  it  to  form 
scale  in  kettles,  pipes,  and  boilers.  Water  may  be  softened  for 
laundry  and  cleaning  purposes  by  dosing  it  with  ammonia,  borax, 
or  washing  soda,  all  of  which  can  be  obtained  at  most  grocery  stores. 
Similar  treatment  is  unsuitable  for  softening  drinking  water  or  large 
quantities  of  water  for  boiler  and  general  farm  purposes. 

Water  softening  is  the  process  of  precipitating  or  changing  the 
form  of  the  dissolved  minerals  which  produce  hardness.  The  process 
further  seeks  to  neutralize  the  free  acids  which  cause  corrosion.  It 
is  a  chemical  process  and  therefore  is  distinct  from  the  removal  of 
floating  or  settled  solids  such  as  mud  or  silt.  Filtration  alone  does 
not  soften  water. 

The  principal  hardening  constituents  are  the  carbonates,  sul- 
phates, and  chlorides  of  lime  and  magnesia.  The  principal  scale 
forming  constituents  are  the  carbonates  and  sulphates  of  lime  and 
magnesia,  and  usually  more  or  less  solid  matter  such  as  mud  or  silt. 
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Hardness  caused  by  lime  and  magnesia  carbonates  held  in  solution 
by  carbonic  acid  may  be  partly  removed  by  boiling  the  water  which 
drives  off  the  acid  or  by  adding  lime  water  or  caustic  lime  which 
neutralizes  the  acid.  Hardness  caused  by  the  sulphates  of  lime  and 
magnesia  is  not  removed  by  boiling  but  may  be  partly  removed  by 
adding  soda-ash.  Such  water  may  be  treated  chemically  to  form  a 
more  or  less  insoluble  precipitate  which  may  be  removed  by  sedi- 
mentation followed  by  filtration. 

A  gr»up  of  impurities  found  in  alkaline  waters  are  sodium  chlo- 
ride (common  salt),  sodium  sulphate  (Glauber's  salt),  and  sodium 
carbonate  (soda  ash).  The  first  two  constitute  what  is  known  as 
white  alkali,  and  the  third  constitutes  black  alkali.  These  com- 
pounds are  nonscale  forming,  but  their  presence  in  more  than  nor- 
mal amounts  makes  Water  unfit  for  domestic  consumption.  The 
sodium  salts  are  very  soluble  in  water.  They  are  not  precipitated 
by  heat  or  chemicals  nor  are  they  removed  by  filtration,  but  they 
may  be  removed  by  distillation. 

Household  water  softeners  are  on  the  market.  In  every  instance 
the  water  should  be  analyzed  by  a  trained  chemist  to  determine  the 
er  treatment.  The  United  States  Department  of  Agriculture 
is  unable  to  undertake  the  analysis  or  other  examination  of  samples 
of  water  submitted  by  individuals,  since  its  authority  for  work  of 
this  kind  is  restricted  to  official  samples  collected  by  the  department. 
No  doubt  many  of  the  state-  are  similarly  restricted  with  respect  t<> 
analyses  for  individuals.  However,  those  knowing  of  no  private 
chemist  who  makes  water  analyses  and  who  desire  to  employ  one 
can  usually  obtain  information  regarding  competent  chemists  who 
would  be  in  a  position  to  make  these  analyses  by  addressing  the 
health  officer,  the  State  chemist,  the  director  of  the  agricul- 
tural experiment  station,  or  the  professor  of  chemistry  in  the  State 
or  other  university.  Many  manufacturers  of  water  softeners  have 
laboratory  facilities  and  do  analytical  work  without  charge  to 
prospective  customers.  Nbt  leBfl  than  one-half  gallon  of  water  is 
required  for  an  analysis.  The  water  should  be  carefully  collected 
in  a  clean  bottle.  The  sample  should  be  representative  of  the  whole 
supply  and  should  be  packed  with  sawdust  or  similar  material  in 
a  box  or  carton  to  prevent  breakage  or  freezing. 

rure  25   A'   shows   a    Water  Softener  of  the  zeolite  type  suitable 

for  home  use  and  costing  from  $176*  upward,  according  to  the  size 

ami   make.      The  nana-  and  addresses  of  manufacturers  can   he  oh- 

om  trad.-  and  equipment  directories,  which  can  often  be 
Ited  in  public  libraries  or  commercial  bouses.  Operation  of 
softener  IS   Dot  difficult   or  costly,  common  -alt   bcin«r  the  only 

chemical  the  householder  uses  to  maintain  it.  Zeolites  are  hydrous 
aluminum  -odium  silicates,  a  hard  granular  mineral  product  insolu- 
ble in  irater  ami  having  the  power  to  exchange  it-  sodium  for  an 
equivalent  amount  calcium  and  magnesium  in  the  hard  9 

gh  it     Tie'  quantity  of  dissolved  mineral  matter  in  the 

nut    it-  form   1-  changed      The  lib-  of  tin 
lit.-  mat.  rial  I   hv  adding  at    the  top   from  time  to  time 

;l  in  common  tank  -alt.    The  amount  oi 

and  the  frequency  of  applying  it   Nary  with  the  hardness  of  the 

quantity  of  led  in  the  hone/.     A  report  <">  OfM 
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installation  states  that  300  gallons  of  water  are  softened  by  one 
charging  of  8  pounds  of  salt;  another  states  that  COO  pounds  of 
salt  a  year  softens  37,500  gallons  of  water. 

Many  waters,  clear  when  drawn,  contain  dissolved  iron  which 
upon  release  of  pressure  and  exposure  to  air  settles  out  as  a  rusty- 
looking  sediment.  Such  water  is  likely  to  cause  rust  spots  on  laundry 
work  and  is  undesirable  for  other  household  purposes.  Water  of 
this  kind  can  usually  be  improved  by  thorough  aeration,  followed  by 
a  period  of  rest  to  settle  the  precipitate,  and  filtering  the  uppermost 
water  through  muslin,  linen,  cotton  duck,  or  sand.  The  precipita- 
tion of  the  iron  is  hastened  by  adding  a  little  (determine  the  quantity 
by  trial)  lime  water,  a  simple  and  safe  solution  obtainable  at  drug 
stores  or  easily  and  cheaply  made  at  home.  Limewater  is  prepared 
as  follows:  Put  a  small  lump  of  fresh  quicklime  (caustic  lime)  in 
a  wood  pail  and  slake  the  lime  by  gradually  adding  about  30  times 
its  weight  of  water.  Stir  or  shake  frequently  during  one-half  hour, 
allow  time  to  settle,  and  reject  the  liquid.  Add  to  the  lime  residue 
about  300  times  its  weight  of  water,  stir  frequently  during  the  next 
24  hours,  and  allow  the  lime  to  settle.  The  clear  water  above  the 
undissolved  lime  is  limewater,  and  should  be  kept  for  use  in  large 
well-corked  bottles  or  carboj's.  There  is  some  saving  if  the  undis- 
solved lime  is  bottled  with  the  limewater,  eArery  time  some  of  the 
limewater  is  used  adding  a  like  quantity  of  fresh  water. 

Water  containing  iron  can  frequently  be  improved  for  laundry 
purposes  by  adding  a  little  limewater  or  washing  soda  to  the  water 
in  a  tank  or  vat,  stirring  thoroughly,  allowing  the  iron  to  settle 
to  the  bottom,  and  drawing  off  the  uppermost  (clearest)  water  for 
use.  The  water  drawn  off  should  be  filtered  through  cloth  or  other 
material,  but  this  is  not  always  done  because  of  the  inconvenience. 
Long  boiling  of  water  is  an  aid  to  the  precipitation  of  iron,  but  the 
method  is  generally  impractical.  Apparatus  for  the  removal  of 
iron  is  upon  the  market,  and  the  names  and  addresses  of  manufac- 
turers can  be  obtained  from  trade  directories  on  file  in  many  public 
libraries. 

Iron  removal  and  water  softening  are  subjects  not  easily  under- 
stood by  the  ordinary  individual.  Examination  of  the  water  is 
always  necessary  to  determine  the  proper  treatment.  (See  page  37.) 
The  apparatus  and  piping  should  be  adapted  to  the  work  to  be  done, 
and  should  be  suitably  housed  to  protect  from  frost.  The  apparatus 
is  costly,  .and  its  operation  can  not  be  neglected.  Individuals  who 
can  afford  such  plants  or  groups  of  farmers  combining  to  install 
them  can  obtain  very  good  results,  provided  proper  attention  is 
given  to  the  operation  of  the  plant. 

PIPES  AND  FITTINGS 

Galvanized  wrought-iron  or  steel  pipe  screwed  into  galvanized, 
beaded,  malleable-iron  fittings  is  generally  used  for  farm  water  pip- 
ing. At  greater  cost,  more  lasting,  cleaner-bore  pipe,  such  as  cast 
iron,  brass,  tin-lined  lead,  or  cement-lined  wrought,  is  available. 
Some  of  these  pipes  and  the  more  common  screw  fittings  are  shown 
in  Figures  25',  F,  G,  H,  /,  and  J.  Further  information  on  pipe 
materials  and  sizes  and  methods  of  jointing,  laying,  and  protecting 
pipes  is  given  in  Farmers'  Bulletin  1426,  "  Farm  Plumbing." 
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THE  GREATER  PROPORTION  of  textiles  bought 
by  the  average  family  and  most  of  the  garments 
made  in  the  home  are  of  cotton.  Therefore,  the 
careful  selection  of  these  materials  means  the  saving 
not  only  of  money  but  also  of  time  and  effort  of  the 
housewife.  This  bulletin  gives  information  concern- 
ing those  details  of  cotton-fabric  composition  and 
construction  which  determine  the  durability  and 
general  usefulness  of  such  materials.  It  also  con- 
tains a  list  of  cotton  fabrics  classified  according  to 
their  appropriate  uses  and  a  glossary  of  the  more 
important  materials. 
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ing,  Bureau  of  Home  Economic* 
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OYER  eight  billion  square  yards  of  cotton  goods  are  manufac- 
tured and  used  in  this  country  annually.  The  great  variety  of 
materials  and  qualities  available  each  season  is  ample  proof  of  the 
efficiency  of  the  industry.  However,  this  variety  is  in  itself  confus- 
ing to  the  consumer,  and  the  selection  of  the  particular  piece  best 
suited  to  the  needs  of  an  individual  or  a  family  requires  careful 
thought. 

APPROPRIATE  FABRICS  FOR  VARIOUS  USES 

A  fabric  mu>t  be  suitable  for  the  purpose  intended  or  it  will  not 
•  isfactory.  Cotton,  because  it  is  durable,  low  in  cost,  and  adapt- 
able to  many  methods  of  cloth  construction,  is  suitable  for  an  enor- 
mous variety  of  purposes,  as  shown  by  the  large  number  of  named 
cotton  fabric-  on  the  market.  The  following  fist,  classified  accord- 
ing to  suitability,  includes  the  more  standard  fabrics,  but  doc-  not, 
>urse,  give  those  that  come  and  go  each  season.     Names  such 

laxon,     "India  linen."  and  ">ilkaline"  have  been  omitted  pur- 

.  since  their  use  in  connection  with  fabrics  composed  entirely 
Mon  i-  i,  lered  advisable.    All  textile  trade-mark  names 

l-o  omitted.      Definitions  of  the  standard   names  are  given   00 
9  to  24. 

•  m  i  i  "i  H ;  rrs,  urn  otbjb 

For  women  and  children.— P»e< If" n I   COrd,  «-«>nlur..\ .  Clash,   denim,  <ln<-k.  drill, 

pirpK'.  po  ••',,  i.  poplin. 

For    infants.      Bedford     <"nl.    ronluroy,    gabanlinr,    gjalatl,    pftqnd,    i>ongee 
ton  i,  poplin,  serge  <■ 

«.i  rn;<  m  i  in 

Dresses  for  women  and  girls.-    Agaric,    ill  i 

tton),  chambray,  chints,  crash,  crepe,  dimity,  duck,  eponge,  ftamine, 

,i  (cotton),  gabardi  m,  granite  cloth,  grenadine,  lawn, 

middle  twfll,  organdie,  percale,  pique,  i-mgee  (cotton ),  poplin,  ratine,  aeer- 
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Dresses  and  gertrudes  for  infants. — Batiste,  dimity,  lawn,  swiss,  voile. 
Shirts    for    men    and    boys. — Broadcloth    shirting,    cheviot    shirting,    gingham, 
hickory,  khaki,  madras,  middle  twill,  Oxford  shirting,  percale,  pongee  (cotton). 

UNDERCLOTHING 

For  adults  and  children. — Batiste.  Cambric,  crepe,  dimity,  longcloth,  muslin, 
nainsook,  shaker  flannel,  Canton  flannel,  outing  flannel. 

For  infants.— Birdseye  diaper  cloth,  Canton  flannel,  shaker  flannel,  outing 
flannel.     (See  dresses.) 

NIGHT  CLOTHING 

Crepe,  longcloth,  muslin,  nainsook,  Canton  flannel,  shaker  flannel,  outing 
flannel. 

LININGS 

Cambric,  crinoline,  lawn,  nainsook,  net,  sateen,  silesia,  Venetian. 

HOUSEHOLD  PURPOSES 

For  bedding. — Muslin,  muslin  sheeting,  ticking,  Venetian. 

For  curtains. — Bobbinet,  cable  net,  casement  cloth,  challie  (cotton),  cheese- 
cloth, dimity,  filet  net,  gingham,  marquisette,  scrim,  voile. 

For  draperies  and  upholstery. — Armure,  chintz,  crash,  cretonne,  madras,  monks' 
cloth,  poplin  (cotton),  rep,  terry  cloth. 

For  towels. — Crash,  glass  toweling,  honeycomb  toweling,  huckaback  or  huck, 
terry  cloth  or  Turkish  toweling. 

FABRIC  CONSTRUCTION 

Cotton  cloth  is  made  by  removing  the  hairs  from  the  seeds  of  the 
cotton  plant,  twisting  these  hairs  into  yarn,  weaving  the  yarns  into 
a  fabric,  applying  a  stiffening  mixture,  and  ironing  between  large 
rollers.  The  nature  of  the  fibers  used  and  every  one  of  the  manu- 
facturing processes  affect  the  value  of  the  fabric  and  should  be  con- 
sidered when  a  cotton  cloth  is  being  purchased. 

FIBER 

Since  cotton  is  the  cheapest  common  textile  fiber  it  is  usually  not 
adulterated ;  but  sometimes  it  has  been  so  treated  as  not  to  be  easily 
recognized,  or  other  fibers  have  been  mixed  with  it  for  various 
reasons* 

Mercerization  is  the  process  that  changes  its  appearance  and  prop- 
erties most  markedly.  It  is  so  named  because  John  Mercer  discov- 
ered many  years  ago,  that,  when  cotton  yarn  or  cloth  is  dipped  in  strong 
solutions  of  lye  for  short  periods  of  time  and  then  properly  washed, 
neutralized,  and  dried,  it  becomes  much  stronger.  In  later  years  it 
was  noted  that,  if  the  yarn  or  cloth  is  held  under  well-regulated 
tension  during  the  process,  it  is  rendered  glossier  as  well  as  stronger. 
Since  the  process  adds  not  only  beauty  but  also  durability,  there 
are  to-day  on  the  market  many  cotton  fabrics  in  which  the  entire 
cloth  is  glossier  and  stronger  than  ordinary  cotton  materials,  or  in 
which  these  bright  yarns  have  been  introduced  to  form  stripes, 
checks,  or  figures.  The  more  or  less  temporary  glossy  finishes  ap- 
plied to  fabrics  by  means  of  paste  mixtures  should  not  be  confused 
with  mercerization ;  nor  should  artificial  silk,  which  is  an  even  more 
lustrous  fiber,  be  mistaken  for  mercerized  cotton. 
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Artificial  silk,  now  commonly  called  "rayon"  by  the  trade,  1ms 
been  known  in  the  past  as  fiber  silk,  glos,  and  by  other  trade  terms. 
It  is  an  artificial  fiber  made  of  wood  pulp  or  cotton  linters.  In 
general  the  process  consists  of  so  treating  the  cotton  or  the  wood 
pulp  that  it  can  be  dissolved  and  a  stiff  liquid  obtained.  This  is 
then  forced  through  minute  holes  and  the  tiny  streams  thus  produced 
hardened  by  passing  them  into  certain  solutions  or  into  rooms  of 
high  enough  temperature  to  remove  the  solvent.  In  most  cases  the 
product  has  the  same  chemical  composition  as  cotton  or  wood  pulp. 
It  is  glossy,  but  not  very  pliable  and  lends  to  fray  unless  well  hound 
down  in  the  weaving. 
It  is  not  so  durable  as 
cotton,  some  types  being 
very  much  weaker 
when  wet  and  requir- 
iiiLr  special  precautions 
d  u  r  i  n  g  laundering. 
However,  the  artificial- 
silk  industry  is  in  the 
.process  of  development, 
and  the  product  is 
being  rapidly  im- 
proved. 

Paper  may  be  found 
in  many  novelty  fabrics 
(fig.  1).  It  is  cheap  and 
although  when  properly 
finished  will  withstand 
it  deal  of  wear,  H 
eakened  by  water 
and  pulled  apart  by  the 
friction  of  ordinary 
washing  processes. 

Wool  and  silk  are 
often  combined  with 
cotton;   but   since  thev 

a  fabric  is  usually  classed  aa  wool  or  silk  and  is  not  considered  here. 


I  -An  imported  drapery  fabric  with  cotton  warp 
ami  paper  Oiling  which  will  not  wlthatand  repeated 
laundering 
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In  order  to  find  out  what  fibers  have  been  introduced  into  a  fabric, 
unravel  the  fabric  and  separate  any  yarns  that  appear  to  be  corn- 
el of  different  materials. 
Cotton  yarni  are  fuzzy,  owing  to  the  projecting  ends  of  the  short 
break  easily,  leaving  a  brushlike  end!    Paper  yarn 
usually  made  by  twisting  of  paper,  and,  therefore,  are  i 

prized  when  untwisted.  Artificial  silk  yarns  untwist  very 
readily,  and  the  individual  filaments  spread  apart  in  more  or  less 
fan  shap      liei  erized  cotton  yarn  is  more  glossy  and  than 

untreated  cotton   vain,  whereas  artificial  silk   u  extremely  gj< 
weaker  than  cotton,  especially  when  wet,  more  stiff  and  less  pliable. 
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All  of  these  fibers  burn  with 
end.     An  exception  is  a  brand 
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Fk;.  2. — Effect  of  wear  and  laundering 
on   fabric  containing  a  cord  heavier 

than  the  adjacent  yarns 
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FlO.  3.  —  A   novelty  fabric  containing  irreg- 
ular yarns  which  reduce  its  durability 


a  flash,  leaving  a  very  small  pointed 
of  artificial  silk  recently  introduced, 
which  gives  a  hard  ball  of  ash. 
Artificial  silk  can  readily  be  dis- 
tinguished from  true  silk  by  burn- 
ing, as  the  latter  leaves  a  larger 
quantity  of  ash  in  the  form  of  a 
ball  and  gives  off  the  odor  of 
burning  feathers. 

JUDGING     THE     FIBER 

The  cotton  fiber  is  a  short  tube 
tapering  off  to  a  closed  point  at 
one  end.  As  the  cotton  ripens,  the 
fluid  that  was  originally  in  the 
tube  dries,  the  walls  collapse,  and 
the  fiber  twists.  This  twist  is  an 
excellent  characteristic,  as  it  helps 
to  hold  the  fibers  together  and 
makes  a  stronger  yarn. 

Unravel  a  yarn  from  the  fabric, 
untwist  it,  and  pull  out  small  tufts 
of  the  little  fibers  which,  after  all, 
are  the  basis  of  the  fabric.  Notice 
whether  the  fibers  are  of  about 
the  same  length  or  whether  this 
varies  a  great  deal.  Compare 
their  average  length  with  that  of 
fibers  taken  from  another  fabric. 
At  best  cotton  is  a  short  fiber, 
varying  in  length  from  %  to  1% 
inches,  depending  upon  the  vari- 
ety and  conditions  under  which 
the  cotton  is  grown. 

Choose  the  fabric  with  the  long- 
est fibers  of  regular  length.  The 
finest  and  best  fabrics  will  have  the 
finest  and  longest  fibers.  Short 
fibers  tend  to  make  weak  yarns. 
Their  ends  become  separated  from 
the  body  of  the  yarn  and  give  a 
fuzzy  appearance  as  soon  as  the 
starch  (sizing)  added  by  the 
manufacturer  is  removed  in  laun- 
dering. Not  only  is  this  fuzzy 
effect  unsightly,  but  the  fabric 
catches  dirt  and  becomes  soiled 
more  readily. 

YARN 


Cotton  yarns  vary   in   size,   regularity,  strength,  elasticity,   and 
amount  of  twist.     The  size  of  the  yarn  is  called  the  count  and  is 
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specified  by  a  numerical  system.  If  1  hank  containing  840  yards 
weighs  1  pound,  the  yarn  is  numbered  1.  If  2  hanks  weigh  1  pound, 
it  is  a  No.  2.  Thus  t fie  finer  the  yarn,  the  larger  is  the  count.  Yarns 
numbered  from  1  to  20  arc  known  as  "coarse  yarns"  and  those  from 
21  to  40  as  "medium  yarns."  "Fine  yarns"  are  any  of  higher 
count  than  40s.  although  the  41s  to  00s  range  is  usually  known  as 
"  medium  fine."  The  count  of  the  yarns  used  in  a  fabric  depends 
upon  the  purpose  of  the  fabric  and  the  design  to  be  developed.  The 
more  fiber  of  a  given  diameter  in  each  yarn,  the  heavier  that  yarn 
is  and  the  more  space  it  will  cover,  but  also  the  coarser  the  fabric 
will  be.  Since  the  strength  of  the  yarn,  however,  depends  more  upon 
the  friction  developed  between  the  different  fibers  than  upon  the 
st length  of  each  individual  one,  a  huge  number  of  fine,  well-devel- 
oped fibers  is  an  advantage  in  a  yarn. 


cm;.  4. — The  plain  or  tabby  IWfC 

It  is  also  well  to  notice  whether  yarns  of  greatly  varying  count 
have  b  en  used  in  the  same  fabric  Very  coarse  yarns  are  sometimes 
introduced  in  One  fabrics  in  order  to  produce  stripes  or  check 
for  example,  in  dimities  and  poplins.  In  poorer  grades  there  is  a 
tendency  for  the  finer  yarn  to  break,  because  the  coarse  yarn  raises 
!  ce  fabric  at  thai  point  and  thus  exposes  itself  and  the  fine 

yarn  crossing  it  to  excessive  rubbing  and  wear.  A  portion  of  a 
handkerchief  with  this  construction  is  shown  in  Figure  2.  The 
cord  in  the  border  is  entirely  too  heavy  for  the  res(  of  the  fabric 
and  caused  an  early  break  which  rapidly  destroyed  the  fabric. 

[rregular  yarns  produce  lump-  which  arc  exposed  above  the  sur- 
,1-ir  tad  wear  through  quickly.    A  fabric  containing  a 
number  of  these  irrcgular  yarns  is  shown  in  Figun 

Knots  occur  in  all  yarn.    In  weaving,  the  warp  yarns  are  under 

tension  and  often  break.    This  fled  bappeni  occasionally  m 

the  filling  yarn.    The  weaver  must  repair  these  breaks  by  tying  the 

two  e  the  yarn  together.     A  skillful  operator  m.ilo-  a  knot 

thai    is  buried   in' the   fabric,  but    in  cheaper  cloths  sold  as  seconds 
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Fig.  5. — The  twill  weave 

these  knots  often  stand  out  on  the  surface,  where  they  are  worn  off 
or  pulled  out,  thus  leaving  holes. 

In  making  a  choice  between  two  fabrics,  strength  is  often  the 
deciding  factor;  and  it  should  be  remembered  that  the  strength  of 
each  yarn  contributes  to  the  strength  of  the  whole.  A  yarn  may 
be  weak,  owing  to  such  conditions  as  weak  fibers,  poor  construction, 
or  improper  bleaching.  Twist  adds  strength  up  to  a  certain,  point 
and  tends  to  bind  the  fibers  more  closely  into  the  mass.  Filling 
yarns  are  likely  to  contain  too  little  twist  as  this  reduces  the  covering 
power  of  the  yarn.  A  small  amount  of  twist  in  the  yarn  produces 
a  fabric  that  soils  easily.  An  elastic  yarn  recovers  its  length  more 
or  less  after  distortion  and  therefore  gives  a  fabric  more  permanent 
form. 


Fig.  6. — The  satin  weave 


Fig.  7. — The  sateen  weave 
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Fio.  8. — The  gauze  weave 


JUDGING     THE     YARN 


Study  the  fabric  carefully,  holding  it  against  e  strong;  light  if  it 
is  thin,  and  note  the  characteristics  of  the  vain.  Ravel  out  i  few 
yarns,  break  them,  and  compare  the  strength  with  yarns  from  an- 
other similar  fabric 

WEAVES 

Wearing  ifl  the  interlacing  of  yarns  to  form  a  fabric,  and  ranks 
with  knitting  and  felting  as  one  of  the  chief  methods  01  producing 
cloth.     In  weaving,  i    ■!  of  yarns  is  held  parallel  to  each  other  in 

tin-  loom   and    Is   known   :i-  the  warp  yarns,  the  chain  or  the  ends. 

Through  these  the  filling  vain-,  sometimes  called  uthe  weft"  or 
"the  picks,"  are  interlaced  by  means  <>f  a  shuttle.    Since  this  is  the 
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weave 
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means  of  binding  one  yarn  to  another,  it  is  a  most  important  factor 
in  the  final  value  of  the  fabric. 

The  three  main  types  of  weaving  are  plain,  twill,  and  satin.  The 
demand  for  beauty  and  sometimes  mere  novelty  in  textile  design, 
however,  has  brought  about  many  variations  of  these,  some  of  which 
unfortunately  are  neither  artistic  nor  durable. 

In  the  plain,  or  tabby,  weave  (fig.  4)  the  filling  yarns  pass  alter- 
nately over  and  under  the  warp  yam  with  each  succeeding  filling. 
This  produces  a  fabric  with  the  greatest  amount  of  binding  and 
therefore  with  the  greatest  breaking  strength,  though  not  with  the 
greatest  tearing  or  ripping  strength,  since  there  is  less  slippage  be- 
tween the  yarns.  No  figures  are  available  showing  the  comparative 
resistance  to  wear;  but  experience  shows  that,  if  regular  yarns  of 
almost  similar  count  are  used,  a  very  durable  fabric  is  produced. 
Fabrics  of  this  nature  may  have  defects  of  yarn  structure  (p.  4), 
and  a  loose,  plain  weave  may  result  in  a  sleazy  cloth. 

The  basket  weave,  in  which  two  or  more  adjacent  warp  and  filling 
yarns  are  woven  in  as  though  they  were  one,  is  a  popular  variation 
of  the  plain  weave,  particularly  effective  in  coarser  materials,  as 
shown  in  the  cover  design.  Ribbed  weaves  in  which  a  group  of 
either  filling  or  warp  yarns  is  treated  in  this  way  are  also  common. 
These  ribbed  weaves  have  the  same  weakness  as  heavy  yarns  com- 
bined with  finer  ones  which  cause  a  portion  of  the  fabric  to  lie 
above  the  surface  and  thus  be  exposed  to  more  wear  (p.  5). 

In  a  twill  weave,  the  filling  passes  over  and  under  different  num- 
bers of  warp  yarns  with  regular  variation,  so  that  diagonal  lines 
are  formed  across  the  fabric.  For  example,  the  filling  may  pass  over 
one  warp  yarn  and  under  two,  then  over  the  next  warp  yarn  and 
under  two  more.  The  next  row  would  do  the  same,  only  passing 
under  the  first  warp,  then  over  the  next,  under  the  next  two,  and  so 
on  (fig.  5).  The  slant  of  the  diagonal  lines  depends  upon  the  num- 
ber of  yarns  the  filling  passes  over  and  under  and  whether  the  warp 
^arns  are  finer  and  closer  together  than  the  filling,  or  the  filling 
finer  and  closer  together  than  the  warp.  In  fact,  an  enormous  vari- 
ety of  twills  can  be  produced  by  using  yarns  of  different  counts  and 
twists,  and  combining  other  weaves  with  the  twill.  Undulating, 
broken,  corkscrew,  and  herringbone  twills  are  common.  All  of  these 
can  be  found  in  cotton  fabrics,  although  the  twill  is  more  common  in 
worsted  materials.  A  twill  weave  is  decorative,  firm,  and  strong. 
It  does  not  have  the  breaking  strength  of  the  plain,  but  has  greater 
tearing  and  ripping  strength.  It  soils  less  easily  than  plain  weaves, 
but  is  more  difficult  to  launder.  It  is  especially  adapted  to  heavy 
skirtings  and  children's  play  clothes. 

The  satin  weave  is  related  to  the  twill,  the  filling  yarns  passing 
over  and  under  a  varying  number  of  warp  yarns  in  an  irregular 
fashion  that  throws  unbound  yarns  of  various  lengths  to  the  surface. 
The  satin  weave,  however,  does  not  have  the  characteristic  diagonal 
effect  of  the  twill.  The  method  of  interlacing  either  produces  pat- 
terns of  various  kinds  or  is  so  irregularly  arranged  that  merely  a 
plain  surface  is  obtained.  If  two  or  more  stitches  are  brought 
together,  one  above  the  other  or  side  by  side,  a  so-called  double  satin 
is  the  result.    In  a  single  satin  the  warp  lies  more  on  one  side  and 
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the  filling  on  the  other.  When  properly  constructed,  a  satin  weave 
produces  a  fabric  not  only  durable  but  very  beautiful,  its  most 
marked  characteristic  being  the  smooth,  lustrous  surface  which  the 
word  "satin"  invariably  calls  to  mind.  However,  if  the  unbound 
yarns,  known  as  floats,  are  very  long,  there  is  danger  of  their  being 
caught  and  torn.  This  is  the  greatest  weakness  or  the  satin  weave 
and  must  be  considered  when  the  fabric  is  purchased. 

If  by  this  method  of  weaving  the  filling  yarns  are  thrown  to  the 
surface  more  often,  the  weave  may  be  termed  "  a  sateen,"  as  distin- 
guished from  a  typical  satin  weave  in  which  the  warp  is  thrown  to 
the  surface  (figs.  6  and  7).  How- 
ever, this  use  of  the  terms  is  pass- 
ing, and  a  fabric  of  this  weave  con- 
taining part  cotton  is  usually  con- 
sidered a  sateen  regardless  of  the 
type  of  float. 

The  gauze  and  leno  weaves  are 
al-o  common  in  cotton  materials. 
They  are  produced  by  introducing 
extra  warp  yarns  which  twist 
around  the  ordinary  warps  where 
the  weft  yarn  passes  through. 
The  terms  are  frequently  used  inter- 
changeably, although  in  a  typical 
gauze  weave  (fig.  8)  two  warp 
vain-  cross  each  other  between  the 
wrft  yarn-,  the  extra  warp  pass- 
ing over  every  weft  In  a  typical 
leno  weave  there  are  warp  yarn- 
woven  in  plain,  an  extra  warp 
passing  from  one  side  to  the  other 
of  each  of  these,  at  the  same  time  no.  io.--Cordiirar,  a  typleal  plto  fttrta 
passing  over  alternate   weft  yarns 

[fig.  •'>.  A  combination  of  the  gauze  or  leno  weaves  with  other 
es,  usually  the  plain,  to  obtain  a  more  lacy  effed  is  sometimes 
termed  uleno  or  "fancy  leno"  when  the  above  distinction  is  not 
made.  Owing  to  the  extra  binding,  the  gauze  and  leno  weaves  a  it- 
strong  and  arc  wise  selections  if  open  fabrics  are  desired.  However, 
.  the  fancy  lenos  sacrifice  durability  in  order  to  give  a' 
more  pleasing  appearand 

Pile  fabrics  (fi<:.  10)  represeni  i  variation  of  the  plain  or  twill 

They  include  tnose  in  which  either  cut  or  uncut   loops  extend 


above  the  suit:  These  may  be  formed  l>y  extra  weft  <>r  extra 
warp  rams.  IfosJ  cotton  pile  fabrics  have  tne  extra  weft,  the  best 
examples  being  corduroys  and   velveteens.     In  such   fabrics  extra 

floats  are  left  which,  when  sheared,  provide  the  cut  ends  of 

the  pile.     A  twill  back  permits  the  pile  to  he  bound  in  more  securely. 

.  the  plain  woven  bach  is  very  common.    When  the  pile  is 

ed  by  the  warp  yarns,  t  l  warp  are  usually  employed. 

-et  is  held  in  the  loom  at  ordinary  tension,  while  the  other  i^ 

I    forms  lo<»p-  when  the  weft    i-  beaten   into   place.      Such  a 

mat  dial  may  be  double  faced  or  single  faced.     Terry  or  Turkish 
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toweling  is  made  this  way.  The  loops  may  be  left  over  the  entire 
surface  or  distributed  in  stripes  and  checks.  The  fact  that  the  extra 
surface  obtained  by  this  method  increases  the  ability  of  the  fabric 
to  absorb  moisture  makes  the  materials  valuable  as  toweling.  An- 
other method,  more  commonly  used  in  carpets,  is  to  insert  small 


Fig.  11. — Right   (A)   and  wrong   (B)   sides  of  fabric  showing  clipped  dots,  likely  to  be 
pulled  out  by  wear  and  laundering 

wires  over  which  the  extra  warp  passes.  When  these  are  withdrawn, 
more  perfectly  formed  loops  are  left.  If  the  cut  pile  is  desired, 
knife  edges  may  be  slid  in  through  grooves  in  the  wire  and  the  loops 
cut  without  injury  to  the  body  of  the  fabric. 

The  durability  of  these  fabrics  depends  entirely  on  whether  suffi- 
cient binding  yarn  is  used  and  is  beaten  in  tight  enough  to  hold  the 
pile.  In  some  cases  special  precautions  have  been  taken  which  give 
excellent  results;  in  others  the  loop  and  pile  yarns  are  very  easily 
pulled  out  of  place  and  the  fabric  is  therefore  undesirable.  This 
point  should  be  noticed  especially  in  the  case  of  toweling  which  must 
stand  hard  wear  and  frequent  laundering. 

Dots  and  figures  may  be  produced  by  variations  in  the  funda- 
mental weaving  processes  as  well  as  by  dyeing  and  printing  devices 
(p.  15).  One  simple  method  is  to  discontinue  the  interlacing  at 
uniform  intervals,  allowing  the  filling  and  warp  yarns  to  float 
unbound  across  the  figure.  In  a  very  closely  woven  fabric  this  may 
be  done  successfully,  but  usually  such  fabrics  are  unsatisfactory. 
Extra  warp  or  filling  yarns  may  be  introduced  which  continue 
throughout  the  entire  length  or  breadth  of  the  fabric,  floating  on 
the  under  side  wThen  not  needed  to  form  the  figure.  After  leaving 
the  loom,  such  fabrics  are  usually  run  through  a  machine  which 
clips  off  this  extra  material  from  the  under  side,  producing  a 
"clipped"  figure  (fig.  11).  If  the  extra  yarns  are  about  the  same 
size  as  those  used  in  the  fabric  and  if  it  is  closely  woven,  such  figures 
are  durable.  However,  the  figures  always  consist  of  many  short 
lengths  of  yarn,  and  these  are  more  or  less  readily  pulled  out. 
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Figures  may  be  embroidered  on  a  piece  of  material  by  an  embroid- 
ery machine.  If  only  short  lengths  of  unbound  yarn  are  neces- 
sary to  produce  the  design,  a  durable  fabric  is  obtained.  The  one 
connecting  yarn  which  floats  on  the  back  between  the  figures  may 
or  may  not  be  clipped. 

Lappet  weaving,  in  which  the  designs  are  stitched  on  by  a  set  of 
needles,  is  easily  distinguished  by  the  fact  that  the  extra  yarn  pro- 
ceeds lengthwise  down  the  fabric  in  a  zigzag  fashion.  The  figure 
is  not  reversible,  the  extra  yarn  passing  under  only  one  filling  yarn 
at  a  time,  and  thus  lying  almost  entirely  on  the  right  side  of  the 
fabric  The  figure  may  be  continuous  or  the  yarn  may  be  clipped 
between  Beparate  designs  (fig.  12). 

Swivel  weaving  (fig.  13)  differs  in  that  the  figures  or  dots  are 
woven  in  by  tiny  shuttles  carrying  the  extra  weft,  thus  producing 
a  result  which  is  usually  substantial.  One  continuous  yarn  forms 
the  entire  figure,  unless  different  colors  are  introduced.  This  one 
yarn  may  extend  to  the  next  figure  or  may  be  clipped.  It  is  usually 
concede* i  that  swivel  weaving  produces  the  most  durable  figures, 
but  it  requires  expensive  machinery. 

JUDGING  THE  WEAVE 

Ravel  out  a  small  portion  of  the  fabric  carefully  and  classify  the 
Weave.  Then,  keeping  in  mind  the  possible  defects,  study  the  con- 
struction thoroughly  and  determine  whether  it  is  the  best  of  its  type. 
Pull  the  fabric  between  the  hands  and  note  an  excessive  amount  of 


.•i)  produced  «ti  ri-'iit  ifd>  at  material 
lag-  Bfure  does  not  appear  on  wronj;  wldV  (B) 

slippage        8    Patch   it   with  the  finger  nail.      If  the  van  iTilv 

displaced,  tie'  fabric  will  fray  at  I  whan  need  in  a  garment 

Xnti.v    the    number   of   yarns    per    inch    both    weft    :m<l    warp    way. 

The  closer  the  weave  the  more  durable  the  fabric,  other  thii 
equaL     Excess  shrini  lue  chiefly  to  loot  ive, 
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KNITTED  FABRICS 

Although  most  cotton  fabrics  are  woven,  there  are  many  knitted 
ones.  These  are  used  principally  for  underwear,  although  there  are 
some  now  in  vogue  for  outside  garments. 

Knitting  differs  from  weaving  in  that  one  yarn  forms  the  entire 
fabric  by  being  fashioned  into  a  series  of  interlocking  loops  (fig.  14). 
Because  a  knitted  fabric  is  very  elastic  and  porous,  it  is  particularly 
good  for  underwear.     Since  the  knitting  may  be  closely  or  loosely 

done,  fabrics  can  be 
made  of  many  differ- 
ent weights.  They  can 
also  be  napped  on  one 
or  both  sides,  thus 
making  them  very 
warm. 

The  disadvantages 
lie  in  the  fact  that  if 
the  one  yarn  is  broken 
large  holes  may  be 
formed  very  quickly. 
The  fabric  is  also 
more  easily  pulled  out 
of  shape  than  is  a 
woven  material.  For 
this  reason  it  is  well 
to  choose  a  closely 
knitted  fabric  of  firm 
yarn   structure. 

FINISHING 

The  term  "  finish- 
ing "  usually  includes 
all  the  mill  processes 
through  which  a  fabric  passes  after  it  leaves  the  loom.  Dyeing, 
however,  is  often  considered  separately.  Therefore  the  finishing  of 
cotton  materials  may  involve  bleaching,  mercerizing,  waterproofing, 
fireproofing,  or  the  application  of  various  sizing  mixtures  to  produce 
special  surfaces.  It  may  also  include  such  mechanical  treatments  as 
napping  and  embossing.  In  fact,  there  are  over  a  hundred  different 
finishing  processes  in  common  use. 

Cotton  may  be  bleached  in  the  raw  state,  in  the  yarn,  or  as  the  com- 
pleted fabric.  Then,  too,  even  if  the  raw  cotton  or  yarn  has  been 
bleached,  the  fabric  may  be  run  through  a  second  bleach  in  order  to 
clear  up  any  discoloration.  Occasionally  bleaching  is  improperly 
done  and  the  cotton  attacked  in  such  a  way  that  the  strength  of  the 
fabric  is  lessened.  "When  durability  is  the  prime  consideration,  un- 
bleached fabrics  are  preferable. 

Mercerization  (p.  2)  may  be  done  while  the  cotton  is  in  the  yarn 
or  after  the  fabric  is  made.    As  mentioned  before,  this  process  adds 


Fig.  lo. — Figures  produced  by  swivel  weaving 
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materially  to  the  strength  of  the  fabric  and  may  be  done  so  skillfully 
that  it  resembles  silk,  and  when  specially  calendered  (ironed  between 
heavy  roller.-)  makes  a  good  imitation  of  linen.  Recent  patents  have 
introduced  finishing  processes  in  which  the  fabric  is  treated  alter- 
nately with  sulphuric  acid  and  the  lye  used  in  inercerization.  By 
carrying  this  out  under  special  conditions,  transparent  effects  are 
produced  which  make  possible  many  novelties. 

Waterproofing1  and  fireproofin^  are  complicated  processes,  al- 
though they  may  in  some  cases  be  carried  out  satisfactorily  in  the 
home.  Since  cotton  is  very  inflammable,  the  use  of  more  fireproofed 
material  where  there  is  any  danger  of  contact  with  lire  is  to  be 
recommended.  At  present  there  is  only  a  very  limited  number  of 
such  materials  on  the  market. 

Sizing  includes  the  application  of  stiffening  mixtures  to  the  warp 
yarn-    in   order   to   strengthen   them    for   weaving,   and    also   to    the 


.lain  knitting  stiteh 

finished  fabric  to  give  body  and  a  satisfactory  feel  The  mixtures 
commonly  used  contain  Borne  kind  ol  starch,  i  softening  material  such 
as  tallow  or  glycerine,  a  compound  to  prevent  mildew,  ami  materials 
to  add  weight.  In  fabrics  such  as  paper  cambrics  ami  buckram,  ext  rs 
weight  irable.  hut  in  mo  Hi.-  real  nature  of  the  cloth  is 

ilcd  by  weighting.     If  such  a  fabric,  with  a   loosely  woven, 
•  ■  foundation  is  laundered,  all  it-  beauty  ami  its  asefnlnei 
ml  the  purchaser  finds  that  i  false  ralue  has  b  ibed  to  it. 

Patented  i  employing  albumin  and  casein  solutions  pro- 

due  fabrics  with  more  permanent  stiff]  m  of  the  best 

!  organdie. 
Napped  cotton  fabric.-,  such  as  cotton  blanketing  or  outing  flannel, 
are  produced  by  passing  the   fabric  through  i   napping  machine 


1  Wntorprooflnir  ami   mlMrwpmnflni:  "f  .-. .t t *.n   .link.      H.   P.    Ilolman,  B.  8.    I 
T.  !»   Jamil,     is    o.  pi  i  .1*11.  1157. 
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which,  by  means  of  wire  brushes, 
roughs  up  the  fiber.  This  process, 
of  course,  removes  fiber  from  the 
body  of  the  fabric,  and  if  carried 
to  an  extreme  or  if  done  on  a 
thin  fabric  would  soon  destroy  it. 
When  heavy  nap  is  desired,  the 
foundation  fabric  must  contain 
heavy  yarns,  with  enough  fiber  to 
admit  of  dividing  it  between  the 
nap  and  the  foundation  (fig.  15). 

The  warmth  of  a  blanket  depends 
largely  upon  the  thickness  and 
fluffiness  of  this  nap  and  is  greatly 
reduced  as  wear  and  laundering  mat 
down  and  remove  nap.  Some  com- 
mercial laundries  have  napping  ma- 
chines through  which  they  pass 
blankets  in  order  to  produce  as  much 
nap  as  they  had  originally  and  thus 
fig.15.— Blanket  fabric  before  it  is  napped  restore  their  warmth.  This  is  help- 
ful, but  can  not  be  done  indefinitely, 
as  every  napping  removes  fiber  and  tends  to  wear  through  the 
foundation.  The  structure  of  the  foundation  fabric  is  therefore 
important  and  should  always  be  carefully  examined  before  a  napped 
material  is  purchased. 

Heavily  napped  cotton  resembles  wool  very  closely.  At  present 
there  are  many  lightly  napped  cotton  dress  flannels  on  the  market 
and  napped  twills  made  to  resemble  suede  leather  (fig.  16). 


JUDGING  THE  FINISHING 

Although  efforts  are  continually 
being  made  by  the  industry  to 
produce  permanent  finishes,  these 
have  not  always  been  successful. 
One  of  the  best  ways  to  demonstrate 
the  permanence  of  the  finish  and 
prevent  disappointment,  is  to  wash 
a  sample  of  the  fabric.  Excessive 
weighting  material  can  often  be 
noted  by  rubbing  the  fabric  be- 
tween the  hands  or  holding  it  where 
a  strong  light  can  shine  through  it. 
Improper  bleaching  can  be  de- 
tected by  gently  pulling  the  fabric 
both  ways  and  noticing  any  weak- 
ness. Napped  fabrics  are  often 
mistaken  for  pile  ones.  If  the 
latter  are  well  constructed,  they 
wear  much  longer  than  napped 
materials. 


Fig.    1G. — Cotton    material    Dapped    to 

resemble  suede  leather 
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DYES 

The  dyes  used  to  color  a  cotton 
fabric-  determine  in  many  cases  the 
satisfaction  obtained  from  it. 
Whether  or  not  they  are  "  fast"  is 
a  matter  which  must  be  considered, 
but  this  term  is  often  very  loosely 
need.  A  dye  that  is  really  "fast" 
would  remain  permanently  on  a 
fiber  under  all  conditions.  Xo  dye 
y.'t  discovered  will  do  this,  and 
such  permanency  is  not  needed  for 
ordinary  purposes.  On  the  other 
hand,  it  is  essentia]  that  the  dye 
lasfl  during  the  lifetime  of  the 
fiber  and  withstand  the  conditions 
under  which  the  fabric  is  used,  but 
not  necessarily  others.  For  exam 
pie.  a  curtain  fabric  need  not  be  fast 
to  perspiration,  but  to  <rive  satisfac- 
tion it  should  be  fast  to  Light.  In 
{act,  'he  conditions  should  always  be 
stated  when  fastness  is  mentioned. 

Color  may  he  introduced  in  a  fabric  either  by  dyeing  or  by  print- 
ing. The  chief  difference  is  that  in  dyeing  the  material  is  soaked  in 
a  ilyv  solution,  while  in  printing  the  dye  is  part  of  a  paste  stamped 
onto  the  fabric  or  yarn  by  rollers  of  a  printing  machine.    In  general, 

dyed    fabrics   retain   their  original 

appearance  much  Longer  than 
printed  ones,  although  the  quality 

of  dye  may  vary  greatly  in  either 
case. 

The  dye  may  be  applied  to  the 
raw  cotton,  to  the  yarn,  or  to  the 

fabric.  Under  equal  conditions 
dyeing  the  raw  cotton  allows 
better  penetration  and  aim 
more  lasting  effect  although 
when  properly  carried  out  either 
yarn  or  piece  dyeing  may  be 
factory. 

tton      fabrics     are     o  1 1  e  n 
printed   in   the   piece  can 

usually  be  seen  oy  noticing  that 
the  back  of  the  fabric  is  not  ^\\i'>\. 
However,   yarns    can    be    printed 

with  colors  ;it   regular  int< 

that   when  th(  D   into  ihe 

fabric   d<  '  ride    .nid 

a  de  produced.    Sometimes 

iltfng  from  i ii t     .......i,., I   affa/tfa  .,,-,.  „,,  nlif-iined 

•attern        molt  is  are  so  oni  aim   i. 
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i<;.  19.— A  fabric  with  paste  dots  dis- 
colored and  in  some  cases  removed  by 
laundering 


Fig.   HO. — Birdseye  diaper   elotii 


Discharge  printing  is  also  common  on  cotton  fabrics.  The  cotton 
is  dyed  in  the  raw,  in  the  yarn,  or  in  the  piece ;  then  a  paste,  which 
by  chemical  action  bleaches  out  a  pattern,  is  applied  with  rollers.  A 
discharge  pattern  produced  in  imitation  of  lappet  weaving  is  shown 
in  Figure  17.  White  dots  or  small  patterns  are  often  produced  on 
dark  backgrounds  in  this  way.  If  this  is  not  done  wisely,  the  fab- 
ric may  wear  out  quickly  where  the  color  was  discharged.    The  worn 


Pia.  21. — Crepe 


Fig.    22. — Gabardine,    a    typical    twill 
weave 
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-Marquisette, 


Fro. 


l.vp 


:i.     oxi'oni    shiiiinL',    a    typical 
basket  m 


places  in  the  fabric  shown  in  Figure  18  were  originally  white  spots 
produced  on  a  dark-blue  background  bv  discharge  printing. 

Raised  colored  or  white  dots  and  figures  may  be  applied 
paste  by  similar  machines.    In  some  cases  these  wash  or  rub  off  easily, 
and  such  fabrics  should  not  be  chosen  if  they  must  be  laundered 
•i  or  exposed  t<>  much  wear  (ii<_r.  19). 

In  both  dyeing  and  printing,  compounds  called  dyestuffs  arc  used. 
Most  <d*  these  are  manufactured  now,  although  some  natural  dyes 


Poplin 
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obtained  from  plants  and  animals  are  used.  Many  of  the  so-called 
artificial  dyes  have  exactly  the  same  composition  as  the  coloring 
matters  obtained  from  natural  sources,  and  some  of  them  are  far 
superior.  Thus  the  prejudice  against  artificial  dyestuffs  is  unfounded 
and  the  longing  for  the  natural  dyestuffs  of  long  ago  a  great  mis- 
take. Since  dyes  can  be  made  from  the  compounds  found  in  coal  tar, 
they  are  often  called  "  coal-tar  dyes "  and  also  "  aniline "  colors, 
because  aniline  is  important  in  their  manufacture. 

The  dyestuff  found  on  a  given  cotton  material  may  be  any  one  of 
hundreds  of  possible  compounds  and  to  identify  it  exactly  might 
be  a  laborious  process.  It  can  usually  be  readily  placed  by  a  chemist 
into  one  of  the  following  general  classes: 

SUBSTANTIVE  DYES 

These  are  dyestuffs  that  will  adhere  to  a  fiber  without  the  addition 
of  a  "handle"  or  mordant,  a  compound  which,  by  combining  with 
both  the  dye  and  fiber,  holds  the  dye  onto  a  fiber  to  which  it  would 
not  otherwise  adhere.  These  substantive  dyes  are  further  divided 
into  four  types : 

Direct,  or  salt,  colors  are  the  easiest  dyestuffs  to  manufacture  and 
therefore  the  cheapest.  They  are,  nowever,  the  most  fugitive,  and 
the  difficulties  experienced  with  certain  cotton  colors  are  usually  due 
to  the  fact  that  a  dye  of  this  group  is  being  used. 

Sulphur  colors  are  so  named  from  the  fact  that  they  contain  sul- 
phur. They  are  more  fast  than*  the  direct  colors,  but  most  of  them 
are  of  dull  shades  and  therefore  somewhat  limited  in  use.  Sulphur 
blacks  are  very  much  used,  especially  in  dyeing  cotton  hosiery. 
Under  conditions  of  wear,  they  may  liberate  sulphuric  acid,  and  some 
of  the  weakening  of  cotton  fabrics  so  dyed  can  be  attributed  to  this. 

Yat  dyes  are  the  best  cotton  dyes  known  at  present  and  are  widely 
used  on  fabrics  which  withstand  wear  and  launder  well.  They  are 
the  most  difficult  of  all  to  make  and  are  the  most  expensive. 

Developed  dyestuffs  are  valuable  dyes  obtained  by  rather  com- 
plicated processes.  The  material,  usually  in  the  form  of  yarn,  is 
thoroughly  impregnated  with  one  compound,  then  passed  through 
various  baths  that  react  with  the  first  and  form  a  dye.  Since  the  dye 
is  thus  made  right  on  the  fiber,  it  is  very  fast  and  compares  well 
with  many  of  the  vat  dyes  in  this  respect. 

ADJECTIVE  DYES 

Cotton  is  also  dyed  with  the  use  of  mordants,  and  such  colors 
are  very  satisfactory.  Tannic  acid  is  a  common  compound  used  for 
this  purpose,  since  it  will  adhere  strongly  to  the  cotton  fiber  on  one 
hand  and  to  the  dye  on  the  other.  There  are  a  number  of  such 
materials;  but  the  common  idea  that  salt,  vinegar,  alum,  and  some 
other  substances  used  in  household  dyeing  are  mordants  is  erroneous. 
These  are  assisting  agents  which  affect  the  shade  and  the  quantity 
of  dye  deposited  on  the  cloth,  but  they  are  not  mordants.  On  account 
of  the  extra  processes  and  therefore  expense  involved,  dyes  of  this 
class  are  not  used  so  extensively  as  some  of  the  others. 

The  color  of  a  cotton  fabric  depends  entirely  upon  the  chemical 
composition  of  the  particular  dye  used.  Every  color  is  represented 
in  each  class  with  the  exception  of  the  sulphur  colors,  no  successful 
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red  sulphur  dye  having  yet  been  made.  The  dyes  in  one  class  differ 
in  properties  from  the  dyes  of  another  class,  because  they  are  of 
different  composition. 

It  La  a  common  fallacy  that  green,  or  some  other  color,  is  much  less 
fast  than  blue.  If  these  colors  happen  to  belong  to  the  same  class, 
there  is  logic  in  such  a  comparison;  but  the  consumer  usually  does 
not  know  to  what  class  they  do  belong  and  may  be  comparing  a  mem- 
ber of  the  poorest  class  with  one  of  the  best.  All  green  dyestuffs  do 
not  have  the  same  qualities  of  fastness,  not  only  because  they  may  be 
members  of  entirely  different  classes,  but  also  because  individual 
members  may  differ  slightly  among  themselves.  Fastness  is  a  matter 
of  chemical  constitution  and  not  of  color. 

In  this  connection  many  housewives  often  speak  of  "setting"  or 
"mordanting"  a  color  and  feel  that  they  increase  the  fastness  by 
soaking  the  fabric  in  alum,  salt,  or  other  solutions.  These  are  not 
cotton  mordant-,  and  the  effect  produced  is  very  slight  and  largely  a 
waste  of  time. 

JUDGING  THE  FASTNESS  OF  THE  COLOR 

Thp  only  way  for  a  consumer  to  protect  herself  from  unsatisfactory 
dyes  is  to  take  a  sample  of  the  fabric  home  and  submit  it  to  the 
condition-  under  which  it  is  to  be  used.  For  example,  cover  a  part  of 
the  -ample  with  cardboard  and  expose  the  rest  to  direct  sunlight  for 
at  least  a  week.  Remove  the  cardboard  occasionally,  and  compare 
the  exposed  and  unexposed  portions.  Wash  a  sample  under  ordi- 
nary conditions  and  note  whether  it  fades.  Test  a  piece  in  a  solution 
of  Javelle  water  if  the  fabric  is  likely  to  require  bleaching. 

The  method  which  has  been  used  in  dyeing  the  fabric  can  often  be 
determined  by  unraveling  a  few  yarns.  If  it  has  been  piece  dyed 
with  poor  penetration,  there  will  be  undyed  spots  where  the  yarns 
d  in  weaving.  A  piece-dyed  fabric  is  always  the  same  color 
throughout,  including  the  selvage.  If  it  has  been  yarn  dyed  with 
poor  penetration,  untwisting  the  yarn  will  reveal  undyed  fibers  in 
th<-  center,  although  the  entire  surface  of  the  yarn  may  be  properly 
colored.  Often  the  color  appears  to  wear  off  of  such  a  fabric,  owing 
to  the  fact  that  the  outer  surface  of  the  yarn  is  removed  and  the 
undyed  portions  made  risible.  If  the  yarn  has  spots  of  different 
colors,  it  has  been  printed. 

Thus,  the  wise  selection  of  a  cotton  fabric  must  be  based  on 
ral  knowledge  and  appreciation  of  the  fiber  itself  and  of  textile- 
manufacturing  pi  including  the  new  ones  constantly  being 
introduced.  These  technical  facts  mxxsi  be  supplemented  also  bv  the 
ticaJ  knowledge  that  comee  from  handling  i  great  many  fabrics 
and  observing  ho*  they  stand  the  wear  and  tear  of  e\ 

GLOSSARY  OF  SOME  COMMON  COTTON   FABRICS' 
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the  same  name.  Plain  weave  with  fleecy 
surface.  Solid  colors,  piece  dyed.  Uses : 
Flags,  bunting,   kimonos,   house  dresses. 

Apron  check*. — Ginghams  woven  with 
small  checks  of  white  and  blue  or  other 
single  color.  Usually  made  of  coarser 
yarns  than  dress  ginghams.  Uses  :  Aprons. 
•  ArmiiiT. — Related  to  rep.  Woven  fig- 
ures produced  by  warp  on  a  rep  founda- 
tion. Plain  or  mixed  colors.  Uses :  Couch 
covers,    draperies,    upholstery. 

Art  ticking;.— Sec  Ticking;. 

Bathrobe  cloth. — Thickly  napped  dou- 
ble-facec".  blanketing.  All  colors.  Uses  :  Ki- 
monos, bathrobes. 

Batiste. — Named  from  Baptiste,  a  linen 
weave:-  who  is  alleged  to  have  first  made 
it  In  'he  thirteenth  century.  Plain  weave. 
Usually  made  of  fine,  high  quality  yarn. 
Soft,  lustrous  (mercerized)  finish.  White 
or  delicate  colors.  Uses  :  Best  grades,  lin- 
gerie infants'  wear,  sheer  dresses ;  poorer 
grades,  linings. 

Bedford  cord  (cotton)  .—Heavy  or 
medium  weight  fabric  with  raised  cord  or 
ridge  effect  running  warpwise.  White  or 
colors.  Uses :  Children's  wear,  skirts, 
dresses,  sport  costumes,  men's  vests,  shirts, 
soft   collars. 

Birdseye  diaper. — Woven  in  typical 
birdseye  pattern.  Soft  and  absorbent. 
White.  Uses  :  Diapers  and  when  absorbent 
cloth  is  required.      (Fig.  20.) 

Bohhinet. — Netting  with  hexagonal 
meshes.  Varies  widely  in  fineness  of  yarns 
used  and  in  closeness  of  mesh.  White  or 
colors.  Uses :  Curtains,  linings,  dresses, 
trimmings,   veils,   hat  shapes. 

Broadcloth  shirting;  (cotton). — Re- 
sembles fine  poplin  but  differs  in  that  the 
warp  and  filling  yarns  are  of  the  same 
counts  and  that  there  are  at  least  60  fir- 
ing yarns  to  the  inch.  Plain  weave  wi'  a 
the  warp  much  closer  spaced  than  the  f  11- 
ing.  Fine  ridges  from  selvage  to  selvige. 
White  or  colors.  Uses :  Shirts,  dresses, 
skirts. 

Buckram. — A  plain  weave  fabric  that 
owes  its  value  to  its  heavy  sizing  of 
starches,  gums,  and  glues.  Black  or  white. 
Uses  :  Millinery  frames,  linings  for  stiffen- 
ing garments. 

Bunting;. — Lightweight,  soft  fabric. 
Plain  weave.  Heavier  than  cheesecloth. 
All  colors.  Uses :  Flags,  decorative  pur- 
poses. 

Cable  net. — Netting  with  coarse  mesh ; 
made  of  heavy  yarns.  White  or  colors. 
Uses  :   Curtains. 

Calico. — Name  derived  front  Calicut, 
India,  where  printed  cloth  originated.  A 
plain-woven  fabric  of  medium  yarns.  Usu- 
ally printed  in  one  or  more  colors  on  a 
white  ground.  Figure  produced  by  "  re- 
sist "  and  "  discharge  "  printing  also  com- 
mon.    Uses  :  Dresses,    aprons. 

Cambric. — Name  derived  from  Cambrai, 
France.  Closely  woven  fabric  of  fine  yarns 
with  a  characteristic  soft  finish.  Gener- 
ally firmer  and  of  heavier  finish  than  nain- 
sook. Plain  weave.  Some  qualities  heav- 
ily filled  and  glazed.  White  or  colors. 
Uses :   Underwear,   dresses,   aprons,   linings. 

Canton  flannel. — Twilled  fabric  woven 
of  coarse  yarns  with  long  nap  raised  on 
one  side.  White  or  colors.  Uses  :  Under- 
wear, sleeping  garments,  linings.. 

Canvan. — Heavy  fabric  of  coarse  ply 
yarn.  General  term  for  heavier  grades  of 
cotton  duck.  Plain  weave.  White,  with  or 
without  colored  stripes.  Dees:  Sails,  tents, 
awnings,  hammocks.  See  Ada  canvas  and 
Cross-stitch  canvas. 

Casement  cloth. — This  term  covers 
many  drapery  materials  in  various  weaves 
and  colors. 

Challie  or  challis  (cotton). — Soft- 
finished  calico.  An  imitation  of  wool  chal- 
lis.    Plain  weave.     Plain  colors  or  printed 


in  all-over  figured  or  floral  designs.     Uses : 
Draperies,    linings,    dresses,    comforters. 

Chambray. — Plain  weave,  smooth, 
shiny  surface.  Similar  to  gingham.  No 
pattern,  but  colored  warp  and  white  tilling. 
Always  has  a  white  selvage.  Uses : 
Dresses,  aprons,  shirts,  children's  garments. 

Cheesecloth. —  Plain,  loosely  woven, 
thin,  lightweight  fabric.  Yarns  of  same  size 
as  those  in  calico  but  much  more  open  con- 
struction. White  or  colors.  Uses:  Cur- 
tains, flags,  decorative  purposes,  linings, 
bandages,  dust  cloths,  wrapping  for  ch< 
and   butter. 

Cheviot  shirting;. — Stout  fabric  of 
coarse  yarn  in  imitation  of  wool  cheviot. 
Plain  or  twill  weave.  Stripes  or  checks. 
Usually  blue  and  white  warp  and  white 
filling.  Uses :  Chiefly  shirts,  but  also 
dresses   and   children's   wear. 

Chintz.— Hindu  word  meaning  varie- 
gated." Plain  weave.  Starched  and  glazed. 
Printed  in  various  designs,  usually  in  bright 
colors.  Uses :  Draperies ;  more  subdued 
patterns  for  dresses. 

Corduroy. — Derived  from  French  corde 
du  roi,  meaning  "  a  king's  cord."  Twill 
or  plain-woven  foundation.  Weft  pile 
weave  with  rounded  ridges  or  cords  of  the 
pile  running  lengthwise.  White  or  colors. 
Sometimes  printed.  Uses  :  Suits,  trousers, 
sport  skirts,  wraps,  bathrobes,  hangings. 

Contil. — French  for  "drill."  Com- 
monly known  as  "  corset  cloth."  Con- 
structed to  withstand  much  wear  and 
stretch.  Varies  from  herringbone  twills 
to  elaborate  Jacquard  brocades.  White  or 
■dors,  with  fancy  stripes  or  figures.  Uses  : 
Corsets  and  other  garments  requiring  great 
durability. 

Crash. — Rough,  closely  woven  fabric  of 
coarse  yarns.  Usually  plain  weave. 
White,  unbleached,  or  dyed.  Uses  : 
Dresses,  hangings,  art  needlework  ;  nar- 
rower   widths,    toweling. 

Crgpe  (cotton). — Lightweight  fabric  of 
crinkled  surface.  Plain  weave.  All  col- 
ors. Uses :  Dresses,  kimonos,  undergar- 
ments,  sleeping  garments.      (Fig.    21.) 

Cretonne. — Plain-woven  fabric  similar 
to  chintz  but  not  glazed.  Sometimes  twill 
weave.  Printed  in  various  colors,  usually 
large  designs.  Uses  :  Hangings,  upholstery, 
furniture  coverings. 

Crinoline. — Plain-woven  fabric,  highly 
sized  with  clue  and  starches.  Dull  or 
glazed.  White,  gray,  or  black.  Uses :  In- 
ner linings,   especially  in    millinery. 

Cross-stitch  canvas. — Heavy,  open 
fabric.  Plain  weave.  White  or  tan,  with 
or  without  bars  of  colored  yarn  at  inter- 
vals.     Uses:   Cross-stitching. 

Damask. — Jacquard-woven  fabric  dis- 
tinguished by  the  fact  that  the  design 
shows  on  the  smooth  surface  without  the 
necessity  of  any  contrast  in  color.  White 
or   colors.     Uses:  Tablecloths,    napkins. 

Denim. — Strong,  warp-faced  twill. 
Warp  is  usually  blue  or  brown  and  the 
filling  of  "mock-twist"  yarn.  Some  are 
made  with  white  filling.  A  grade  known 
as  covert  cloth  is  made  with  blue  and 
white  twisted  warp  yarns  and  dark  colored 
single  filling.  Uses  :  Overalls,  work  cloth- 
ing ;  finer  qualities,  draperies,  upholstery, 
and  furniture  covers. 

Dimity. — Name  derived  from  Latin 
dimituDi,  meaning  "of  double  thread."  A 
thin,  sheer  fabric  with  corded  checks  or 
Stripes.  White  or  colors.  Dses :  Dresses, 
aprons,   curtains,   lingerie,    infants'    wear. 

Drill  or  drilling;. — Heavy,  durable 
twilled  fabric  of  coarse  yarns.  White  or 
colors.  Ises  :  Trousers.  skirts,,  middies, 
uniforms. 

Dnck. — So  called  because  it  sheds  water. 
Heavy,  coarse,  plain-woven  material.  ITsu- 
ally  with  each  alternate  pair  of  warp  ends 
woven    as   one.     Often    sold   in    grades   by 
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weight,   designated    in   ounces,   or   by    nuni- 
White     or     colors.     Usee:   Barretter 
machine    screens,    tents,    boat    sails,    awn- 
tiner  qualities,  skirts,  suits,  Middles. 
ipnngre. — Soft,  coarse  fabric  made  with 
novelty     yarns.      Similar     to     ratine.      Plain 
White    or    colors.      Uses :  Dr. 
£tnmine. — French  word  meaning  "bolt- 
in-"'    <»r    "sifting"    cloth.      Originally    ap- 
plied to  cloth  used  for  that  purpose,     Plain- 
wov-n,     thin,     glossy     material     similar     t<> 
bunting.     White  or  colors.     Uses:  Dresses, 
drsperh  s. 

i  hit-nlown. — Thick,  soft  fabric,  knitted 
foundation,    thick    nap.      White,    plain    col- 
;   colored  patterns.     Uses :  Bathrobes, 
infants'    coats,    and    blankets. 

i  i  let  net. — Square-mesh  netting.  White 
or    colon.      Dses  :   Curtains. 

i  i.i  mi. -1  (cotton)  or  flannelette. — 
Plain-woven  or  twill  woven  fabric  with 
smooth  or  napped  surface.  White  or  colors 
printed  on  plain  surface.  Uses :  Dresses, 
shirts,  kimonos. 

Foulard  (cotton). — Highly  mercerized 
fabric  resembling  silk  foulard.  Twill  weave. 
Plain  colors  or  printed.  Uses:  Dresses,  lin- 
comforter  coverings. 
Gabardine  (cotton). — Twilled  fabric. 
Fine  but  distinct  diagonal  cords.  White 
or  colors.  Uses  :  Suits,  skirts,  wraps :  may 
be  waterproofed  for  raincoats.     (Fig.  22.) 

Qajlateak. — Firm,  closely  woven  fabric  of 
coarse  yarns.     Very  durable  satin  (warp  sa- 
teen)  or  sometimes  twill  weave.     White  and 
colors.      Sometimes  printed  with  stripes  or 
other   designs.      Uses:  Children's  garments, 
.  suits,  middies,  uniforms. 
Gintchnm. — Plain-woven  fabric  of  yarns 
of    medium    counts.     Stripes,    checks,    and 
plaids      formed      of     dyed      yarns.     Uses: 
lirts,   children's  garments. 
Chambray     gingham:     Plain     colored, 
white    Oiling. 

Nurses     gingham:     Blue     and     white 
str  ;  .    woven. 

h    gingham :  Fine    quality,    made 
in  Scotland. 

oe    gingham:     Thin     fabric    with 
henry  cord. 

Zephyr    gingham    (also    French    ging- 
bai  ofl  finished  fabric. 

«.I:«hn     foNM-iiiiK. — Plain-woven    fabric 
of    tightly     twisted     yarns.      Glased     finish. 
White    with     red    or    blue    stripes    forming 
h    towels. 
Onuslte       cloiii. — Fancy       irregularly 
rns    twist* 
'Med  surface.     Various  colors.     Uses: 

(.i  oiwidlne. — Similar     to     marquisette 

nud      commonly     known     by     that     name. 

give   lacy  effect.     Leno  or  gauze 

hite      or      colors.     Uses:  Dress 

trimming--. 

Hatiaafei  «-ioth. — Basket  weave. 
White  or  .(rii.     Dses:  Hsrdanger  .mbrold- 

iii.i.nry, — Very   stout,   durable,   coarse 
shirting.      Twill    weave.     White,    with    u-u 
lengthwise    stripes, 
rk    clothes. 
Hon.  rcomb   towellnsr. — Rough  mate- 
Itb   diamond   patl 
tilting  the  so-called  honeycomb  weave. 
■>r*.     Usei 

Mini ml,       or       hack.-    I 

other  -igns.     Wh 

or*.       Uses        ! 

Irill.  but  finer.      StOUt 

I  will    wave        White,    plain 

hob:    Work  garments, 

children's    ch. thing. 

Kbakl-1%%111.  Khaki  In  Fast  Indian 
won!     for  first     In     I 

Twill 
tan.     Use-  .    outing    costumes. 


Kindergarten     clotb. — Plain     « 
firm  material,  similar  to  gingham  but 
ier.     All  colors.     Uses:   Children's  clothing, 
dresses. 

Lawn. — Name      derived      from      Laon, 
France.     Fine,     sheer     fabric     with 
linen-like       finish.      Plain       weave      White 
niece-dyed,  or  with  printed  designs.     I 

1  tresies,    underwear. 

Linen  -  finish.-.!  Nuitina-H. — L  a  r  g  e 
class  of  fabrics  sold  under  various  trade 
names.  Heavy  with  coarse  yarns  finished 
to  imitate  linen  crash  suitings.  Vary  in 
weight   and   tinish.      White  or   odors. 

Longcloth. — Medium  -  weight,  plain- 
woven  fabric.  Usually  closer  wears  than 
batiste,  fine  muslin,  or  cambric,  ami  with 
little  or  no  sizing.  White.  Uses:  Under- 
wear,  uniforms. 

Luatrine. — Very  smooth  fabric.  Satin 
weave.  Warp  yarns  siz.-.l  and  polished  in 
imitation  of  horsehair  yarns.  All  colors, 
but  usually  black  or  striped.  Uses:  Coat 
sleeve  lining. 

Madron. — Originally  a  fabric  made  in 
Madras,  India,  for  head  dresses.  Drapery  : 
Thin  material  with  figures  <>t"  mercerised 
cotton  or  other  fiber  introduced  on  a  leno- 
woven  foundation.  Floats  are  sheared  be- 
tween figures,  leaving  rough  effect.  Whits 
or  colors  with  figures  of  same  or  contrast 
ing  shades.  Uses:  Curtains.  Shirting: 
Plain  or  fancy  woven  fabric  with  charac- 
teristic white  or  color.nl  warp  stripes  usu- 
ally forming  fine  ribs.  White,  plain,  or 
with  colored  stripes  and  figures.  Uses: 
Shirts,  shirtwaists.  <lr<--.  I, 

Marqulnette. — Lightweight  fabric,  open 
texture.  Qause  or  lens  in 
sheer.  The  name  is  sometimes  applied  to 
coarse  plain  weaves  commonly  known  as 
scrim.  White,  ecru,  or  colors.  Uses :  Cur- 
tains.  dresses.     (  Big.  28, 1 

MiirNcllleN. — Originally  made  in  Mar 
sellles,     Prance.     Bearlly     oorded,     double 

faced    with    raised    pattern.      White.       1 

Bedspreads. 

>in«.niia  .loili.  li:  material  like 
nainsook.  Slight  luster.  White.  Uses:  In- 
fants' dresses,  underwear. 

Middy  twill. — Twilled  fabric  similar  to 
drill     or     jean.      White     Of      Colors.      I 
Children's    clothes,    skirts,    mid. I 

Milanese  or  Monk'*  cloth. — Heavy, 
rough  drapery  material.  Basket  weave. 
White  or  dark  shades.  AJSO  known  M 
Mars'  doth.  .Irnid  cloth,  and  mis-inn  .loth. 

upholstery.     (Corer    de- 
sign, i 

MoMqnito  netting  (or  bar).— II. 

viz, ..i.  snare  meshed   fabric     Plain 

<.r  barred.     Leno  sreare.     The  most  durable 

Is    a    hohhinet.     White    or    colors.     I 
ens. 
Mull. — Derived  from  word  mnl  in  Hindu. 
I'lain.  sheer  fsbri( 
Uar    to    lawn,   but    sl/.cl    b9    |  nlsh. 

Highly       i 

bed     mull,    mill 
purp" 

Mnalln. — Named    front   city    of    M 
Philnlv    woven    fabrl. 

-line    fabric    mav    be    SO    finished 
It  is  given  a  different  name,  nain- 

sook. "  lawn."     White    or    on- 

line   qualities    siiltahh-    for 

print.-. I  1 

I  odei  ■  'ting,      vim 

N..,i,.s....i.  DO    Hindu    • 

meaning    "  delight    of    the    i 

F  fabric,     v.-rv    slightly 

D«r     and     llgbti-r     than     cambric 
.  .i  ..ii  one 
ines:  Dresses,  underw. 
sheer,    stiff,    trai 
ther   besrilj 
clnllv  •)    produce   a   characteristic 
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crispness.  White  or  delicate  shades.  Uses  : 
Dresses. 

Out  inn  flannel. — Flain-woven  or  twill- 
woven  fabric.  Heavily  napped  on  one  or 
both  sides.  White,  plain,  striped,  or 
checked.  Uses:  Underwear,  sleeping  gar- 
ments. 

Oxford  shirting:. — Basket  weave  or 
twilled.  Mercerised.  White,  plain  colors, 
or  stripes.      Uses  :   Suits,  shirts.      (Fig.  24.) 

Percale. — Plain,  closely  woven,  light- 
weight fabric  with  a  dull  finish.  Contains 
more  sizing  than  muslin  but  without  the 
gloss  of  cambric.  More  closely  woven  than 
ordinary  calico.  White  or  printed  either 
by  direct  or  discharge  method.  Uses : 
Dresses,   aprons,    shirts,   blouses. 

Percaline. — Plain-woven,  highly  calen- 
dered percale.  Sometimes  moired.  White 
or   colors.      Uses  :   Underskirts,    linings. 

Plane. — French  word  meaning  "  quilt- 
ing," since  this  fabric  was  originallv  woven 
to  resemble  quilting.  Heavy,  durable  fab- 
ric with  raised  cords  from  selvage  to  sel- 
vage. White  or  colors.  Plain  or  with 
stripes  or  figures.  Uses :  Skirts,  dresses, 
infants'    coats.      (Fig.   25.) 

Pongee  (cotton). — An  imitation  of 
silk  pongee.  Plain  woven  with  lustrous 
finish.  Filling  closer-spaced  and  of  coarser 
yarns  than  warp.  White  or  any  color,  but 
usually  tan,  similar  to  real  pongee.  Uses  : 
Dresses,    shirts. 

Poplin  (cotton). — Imitation  of  silk 
poplin.  Ribbed  across  the  cloth.  Warp 
closer  spaced  and  of  finer  yarns  than  the 
filling.  Usually  mercerized.  White  or  col- 
ors. Uses  :  Dresses,  suits,  hangings.  (Fig. 
26.) 

Ratine. — Plain  weave  of  specially 
twisted  novelty  yarn.  Loosely  woven. 
Always  has  tufts  on  the  yarn  which  pro- 
duce a  rough  surface.  White  or  colors. 
Usually  white  yarn  with  mottled  filling. 
Uses  :  Dresses,   coats. 

Rep  (probably  corruption  of  "rib"). — 
Plain  weave  with  heavy  filling  so  intro- 
duced as  to  produce  heavy  ribs  from  sel- 
vage to  selvage.  Usually  a  large  or  dis- 
tinct rib  is  alternated  with  a  small  one. 
Close-spaced  warp,  usually  ply  yarns,  and 
very  coarse  single  filling.  White  or  colors. 
Uses :  Upholstery,    drapery. 

Sateen. — Heavily  mercerized  fabric. 
Twill  weave  with  filling  thrown  to  the 
surface  and  the  surface  binding  yarns  so 
scattered  as  to  give  a  smooth  lustrous  sur- 
face. Back  shows  twill.  "  Warp  sateens  " 
have  the  typical  satin  weave.  White  or 
colors.  Uses :  Underwear,  draperies,  lin- 
ings. 

Scrim. — Coarse,  plain,  open  -  woven, 
strong  fabric.  Usually  mercerized.  White, 
ecru,  or  colors.     Uses:   Curtains. 

Seersucker. — A  thin  fabric  with  crin- 
kled   stripes    resulting    from    applying    dif- 


ferent tension  to  various  warp  yarns. 
Plain  weave.  White  or  colors.  Uses  : 
Night  clothing,  house  dresses,  shirts,  chil- 
dren's garments;  heavier  qualities,  mens 
suits. 

Serge  (cotton). — Cotton  fabric  with  a 
decided    diagonal    rib    effect.     Twill    weave 
An     imitation     of     worsted     serge.      White, 
dyo<\,   or  printed.      Uses  :    Skirts,   dresses. 

Shaker  flannel. — Originally  a  mixed 
wool  and  cotton  fabric  made  by  a  religious 
sect  known  as  Shakers.  Now  a  cotton  or 
union  fabric.  Plain  or  twill  weave,  napped 
on  both  sides.  Usually  softer  and  more 
loosely  constructed  than  outing  flannel. 
Also  called  "  domet."  White  or  colors. 
Uses:   Underwear,     night    clothing,    shirts. 

Sheeting  (cotton). — In  the  retail  trade 
this  term  is  usually  applied  to  both 
bleached  and  unbleached  muslin  manufac- 
tured in  widths  suitable  for  bed  sheeting. 
Plain-woven  fabric  in  a  wide  variety  of 
constructions,  which  is  used  for  many 
household    and    commercial    purposes. 

Silence  cloth. — Very  heavy,  double 
faced,  napped  on  both  sides.  Made  of 
coarse    yarns.     White.      Uses  :   Table    pads. 

Silesia. — Closely  woven,  very  smooth 
fabric.  Twill  weave.  Hhighly  glazed. 
White,  piece  or  yarn  dyed.     Uses:  Linings. 

Swiss. — So  called  because  first  made  in 
Switzerland.  A  fine  muslin,  verv  thin  and 
transparent,  stiff  and  crisp.  Usually  with 
pattern  of  dots  or  small  figures.  Genuine 
dotted  Swisses  made  on  swivel  looms  and 
imported  from  Switzerland.  Various  imi- 
tations made  in  this  country.  White  or 
colors  with  white  or  colored  dots  or  figures. 
Uses  :  Dresses,   aprons,   curtains. 

Tarlatan. — Highly  sized  and  calendered 
thin  fabric.  Wiry  and  transparent.  Square 
mesh,  plain  weave.  White  or  colors.  Uses  : 
Millinery,  fancy  dress  garments. 

Ticking. — Heavy,  durable,  twilled  fab- 
ric, woven  with  herringbone  twill.  Usually 
blue  and  white  warp  stripes.  White  filling. 
Art  ticking. — Satin  weave  of  close  con- 
struction. Printed  stripes  or  floral  pat- 
terns of  bright  colors.  Uses :  Pillow  and 
mattress  covers. 

Velonr. — Similar  to  velveteen.  Pile 
weave.  Often  has  other  material  than  cot- 
ton for  the  pile.  All  colors.  Uses  :  Up- 
holstery,   draperies. 

Velveteen. — Plain-woven  fabric  with 
very  short  pile.  Imitation  of  silk  velvet. 
White  or  colors.  Uses :  Dresses,  suits, 
coats. 

Venetian. — Mercerized,  closely  woven, 
durable  fabric.  Satin  or  twill  weave. 
Very  lustrous,  silklike  finish.  White  or 
colors.      Uses  :   Linings   chiefly. 

Voile. — Light,  sheer  fabric.  Crisp, 
"  thready  "  feel.  Open  construction.  While, 
dyed,  or  printed.  Uses :  Dresses,  blouses, 
curtains. 
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HOME  BAKING 


O  OME  KIND  OF  BREAD  is  served  on  the  average 
^  American  table  three  times  a  day.  The  quality 
of  that  bread  is  an  important  matter.  The  food 
value  depends  on  the  materials  which  go  into  it, 
whether  it  is  made  at  home  or  in  the  bakery.  This 
bulletin  has  been  planned  primarily  as  a  guide  in 
home  baking,  but  through  its  discussion  of  materials 
it  offers  help  also  in  the  choice  of  commercial  baked 
products. 

This  bulletin  supersedes  Farmers'  Bulletin  1136. 


Washington,  D.  C. 


Issued  August,  1925 
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and    other    mill    products    of 

wheat 

Other  flours  and  meals  used  iu  bak- 
ing  
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Good  bread  for  her  family  is  one  of 
the  important  concerns  of  the  home- 
maker.     This  bulletin  points  out  what 
makes    for    high    quality    and    gives 
methods  and  proportions  for   making 
typical    yeast    breads,    quick    breads, 
s,  and  other  baked  goods  at  home. 
•  •   main    types  may  be  varied  iu 
«1      innumerable     ways     by     the 
housekeeper  by  adding  seasonings  or 
by    baking    in    different    shapes    and 
A  great  variety  of  recii>es  is 
imt     included;     instead     emphasis     i- 
placed    on    the    general    principles    of 
baking,  proportions,  and  ways  of  sub- 
stituting various  Ingredients,  such  as 
soft -wheat    for    hard-wheat    flour,    so 
that    the   housekeeper  can   make  eco- 
nomical use  of  the  materials  at  hand. 

FLOUR  AND  OTHER  MILL  PROD- 
UCTS   OF    WHEAT 
For  making  most  kinds  of  bread  and 
similar    product-    wheat    flour    is    su- 
perior to  all  others  i>ecause  of  the  two 
ins     in     it     which     form     gluten 

when  the  flour  li  made  Into  ■  dough, 
gluten  is  what  ghres  the  dough 
an  elastic  quality,  so  that  it  can  ex- 
pand and  hold  within  it  gas  bubbles 
formed   by  yeast   or   other    leave 

known  to  the  farm  boy 
as  "wheat  gum,"  which  he  make 
chewing  the  v  and  may 

be  ea  Bd   as   the   grayish 

yellow  ml  ft  when  the  starch 

i  out  of  wheat  Sour. 
The  bread-nii  lue  of  different 

rheat   flour  depends  on  the 
Quantity  and  the  quality  of  I 
that  can  be  d<  in  them. 

purposes  these  iriiit-m-forni- 
Lng  proteins  in  the  wheat   grain  and 
referred    to   as    gluten,   as 
h    they  were  conil-i   ed       I 

"   if   they  have  a 

comparatlTelj     large     quantity     and 

quality  o  ,  and  "weak" 

if  their   gluten  in  quantity  or 

poor  in  baking  duality. 

and    the    amount    of 
gluten  in  flour  depends  I >«  kind 

of  wheat  from  which  it  Is  made  and  00 
the  milling      The  wheats  which  make 

47866°— 25 


Measurement* 
Yeast    1 1 
Quick    breads, 
pastry 
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the  strongest  flours  are  grown  mostly 
in  the  regions  between  the  Rocky 
Mountains  and  the  Mississippi  Valley, 
north  and  west  of  Missouri.  The 
wheats  grown  in  the  more  humid 
areas  between  the  Great  Plains  area 
and  the  Atlantic  coast  and  most  of 
the  wheats  of  the  Pacific  coast  are 
softer  and  less  glutinous. 

Out  Of  any  lot  of  wheat,  either  hard 
or  soft,  it  is  possible  to  ndll  several 
kinds  of  flour  that  differ  considerably 
in  their  bread-making  quality  and  in 
their  food  value.  The  present  milling 
process  is  very  complicated  and  highly 
specialized.  The  grain  is  broken  up 
gradually  by  passing  it  between  sev- 
eral pairs  of  rolls,  and  after  each  step 
in  its  reduction  some  separation  of 
the  material  is  made  according  to  the 
size  and  character  of  the  particles 
In  this  process  the  bran  and  germ  are 
usually  removed,  and  the  material 
milled  from  the  remaining  grain  is 
combined  or  separated  to  form  differ- 
ent commercial  grades  of  flour.  The 
two  grades  most  commonly  sold  to  the 
housewife  are  "straight  "and  ••  patent." 

M Straight*1  or  "straight  run'*  flour 

usually  contains  abOUl  all  of  the  grain 

hi,    the    short-,    and    the 

and  Is  approximately  To  pet 
of  the  total  weight  of  wheat  milled. 

•  Patent  "    flours    are    classed    as 
"long   patents"   or   "short 
depending   on    what    proportion    they 
••^ent   of   the    total    Hour    milled 
■ 
lined  in  the  prodn 
ed  clear  flour  nded 

troiM  .  :t    Sours,   but    are   In 

eluded     in     th«  lit  "     A     short 

>  per 

I  the  Hour  nulled 

eldon  ni 

commercial  bakers,  who  want  i  flour 

of  maximum  bl  r,     A 

r  paterd.  which  <-,,! 
I 

Don. 
in  the  aianul  pat 

the 
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some  food  value,  for  most  of  the  min- 
erals and  vitamins  of  wheat  are  con- 
tained in  these  portions.  This  loss 
may  be  compensated  for,  however,  by 
the  improvement  in  the  baking 
strength   of  the  flour. 

Graham  flour,1  or  wheat  meal,  as  it 
is  more  properly  called,  contains  all 
of  the  wheat  and  has  some  advantages 
from  the  point  of  view  of  food  value 
over  a  flour  that  does  not  contain 
the  bran  and  the  germ.  It  does  not, 
however,  keep  so  well  as  white  flour. 
In  a  diet  that  is  limited  in  variety, 
and  hence  likely  to  be  lacking  in  cer- 
tain elements,  some  of  the  breads 
should  be  made  from  this  kind  of 
flour.  In  a  diet  containing  plenty  of 
milk,  eggs,  fruits,  and  vegetables  the 
bran  and  the  germ  of  the  wheat  ker- 
nel are  not  so  essential,  but  even  in 
this  case  breads  made  from  graham 
flour  add  flavor  and  variety. 

Bran,  the  dark,  fibrous  portion  of 
the  wheat,  is  less  completely  digested 
than  the  rest  of  the  kernel.  As  bran 
is  sold  commercially  it  has  some  food 
value  from  the  starch  as  well  as  from 
the  minerals  and  vitamins  associated 
with  the  fibrous  parts,  but  it  is  used 
chiefly  for  its  laxative  properties.  In 
moderate  quantities,  and  especially  as 
it  comes  ground  up  in  graham  flour, 
it  is  usually  considered  to  be  a  de- 
sirable addition  to  the  diet. 

SPECIAL   USES    FOR    STRONG   AND 
WEAK    FLOURS 

Strong  flours  made  from  hard 
wheats  are  generally  considered  best 
for  yeast  bread,  although  with  proper 
methods  excellent  results  can  be  ob- 
tained with  those  from  some  soft 
wheats.  For  cake  and  pastry,  in 
which  tenderness  is  of  prime  impor- 
tance, soft-wheat  flours  are  usually  the 
more  successful.  Quick  breads,  such 
as  muffins  or  biscuits,  may  be  made 
about  equally  well  with  either  type. 

It  is  difficult  for  a  housekeeper  to  tell 
what  type  of  flour  she  is  buying,  espe- 
cially as  those  on  the  market  vary  all 


the  way  from  very  strong  to  very 
weak.  The  flours  from  soft  wheats 
have  a  velvety  texture  somewhat  like 
cornstarch,  and  those  from  hard 
wheat  are  usually  more  gritty,  but  it 
requires  some  experience  and  a  fine 
sense  of  touch  to  detect  this  differ- 
ence. Experts  usually  do  it  by  taking 
a  pinch  of  flour  and  rubbing  it  lightly 
between  the  thumb  and  the  third  fin- 
ger. Another  way  to  tell  is  by  squeez- 
ing a  handful  of  it  tightly  and  notic- 
ing whether  as  the  hand  is  opened  the 
flour  remains  in  a  mold  and  shows  the 
impression  of  the  fingers.  In  this  test 
a  hard-wheat  flour  acts  more  like  a 
powder  and  the  mold  breaks  up  more 
readily  than  that  of  a  soft-wheat  flour. 
Weighing  is  still  andther  method  used 
to  distinguish  hard-wheat  flours  from 
soft.  A  quart  of  hard-wheat  flour  that 
has  been  sifted  once,  dipped  lightly 
into  the  measure,  and  then  leveled  off, 
weighs  about  16  or  17  ounces  or  even 
more.  A  quart  of  soft-wheat  flour 
sifted  and  measured  in  the  same  way 
weighs  only  about  14  or  15  ounces. 

It  is  much  easier  to  get  good  results 
in  baking  if  the  methods  used  are 
adapted  to  the  type  of  flour.  When 
occasion  demands,  good  yeast  bread 
can  be  made  from  a  comparatively 
weak  flour  or  good  cake  from  a  strong 
one,  by  making  sufficient  allowance  for 
the  weakness  in  the  former  case  and 
for  the  strength  in  the  latter.  The 
rules  for  substituting  (pp.  6  and  9) 
apply  to  typical  hard-wheat  and  typi- 
cal soft-wheat  flours. 

COMPOSITION  OF  WHEAT  FLOUR 

The  approximate  chemical  composi- 
tion of  different  types  of  hard-wheat 
and  soft-wheat  flours  is  shown  in 
Table  1.  Though  no  indication  of 
vitamin  content  can  be  given  in  such 
a  table,  experiments  have  shown  that 
in  general  the  highly  refined  flours 
contain  practically  none  of  the  vita- 
mins present  in  the  whole-grain 
products. 


Table  1. — Approximate  composition  of  different  types  of  wheat  and  wheat  flour 
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P.ct. 
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P.ct. 

Soft  wheat: 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

70.9 

1.8 

12.3 

13.2 

1.8 

72.2 

1.9 

11.0 

13.2 

1.7 

Graham  flour 

Graham  flour 

(wheat  meal) 

70.9 

1.8 

12.3 

13.2 

1.8 

(wheat  meal) 

72.2 

1.9 

11.0 

13.2 

1.7 

Straight  flour.. 

73.7 

1.1 

11.5 

13.  2 

.5 

Straight  flour.. 

75.8 

1.2 

9.4 

13.2 

.4 

Patent  flour... 

74.6 

1.0 

10.8 

13.2 

.4 

Patent  flour... 

76.7 

1.  1 

8.7 

13.2 

.3 

1  The  forms  "whole  wheat  floor"  :"<d  "entire  wheat  flour"  may  mejin  the  same  as 
graham  flour,  but  at  present  these  names  are  sometimes  commercially  used  for  products 
that  do  not  contain  all  of  the  bran. 
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OTHER    FLOURS    AND    MEALS 
USED    IN    BAKING 

ks  next  to  wheat  as  a  bread 
because  it  contains  similar  pro- 
3.     In  fact,  rye  floor  is  practically 
•  uly  other  kind  that  ran  be  used 
:ily    alone    in    yeast    breads, 
and    even    it    gives    better    results    if 
mixed    with     wheat     flour.       Products 
from    corn,    oats,    buckwheat,    barley, 
ats,  soy  beans,  and 
many  other  materials  may  be  substi- 
:    for  pa  rt  of  the  wheat   flour  in 
e  of  them  can 
9ed  as  tb*>  chief  Ingredient  of  ex- 
cellent qui<k  breads,  where  there  is 
Cor  gluten.1     This  is  espe- 
'     true   when   egg    is   used.      Dau- 
however,  even  in  quick  breads.  .1 
mixture  of  wheat  flour  with  the  other 
:al  makes  a  lighter  product. 

MEASUREMENTS 

us     =1  tablespoon 
16  tablespoons  =1  cup  (standard) 
4  cups  =1  quart 

All    quantities    are   given    in    level 

Flour,     except    graham    or     whole 

t,   should   always  be  sifted  once 

tring    and    then    dipped 

y  into  the  measure  and  leveled. 

I   into  the  measure,  too 

much  will  be  mod. 

In  measuring   less  than   one-fourth 
1  up  of  hard  Cat  it  Is  best  to  use 
De-fourth  cup—  1  table- 
spoons).     When    the   quantity    is   be- 
■  one-fourth  cup  and  1  cup.  time 
is  saved   by   measuring   it    in    w 

pie,  if  two-thirds  cup  of  tot 

quired,   put    one-third    CU] 
tcr  into  the  cup  fir-t.  and  then  add  fat 

until  the  brim, 

table  knlf( 

flour,   and  other  dr. 

YEAST  BREADS 
The  points  that  a 

and 


to 


•  •SH    Of    "  UO 

bitlgi 

■  •wn. 




Points 

1 1n 

Thickness. 

Quality—  crisp  Boa*  ,,i..l 

-light  cream  color fi 

Texture ■_-, 

extreme  closes 

M  of  main. 
Size  and    unifonnitv    ,  ■    , .  ip. 

thinness  of  cell  walls. 
Elasticity — softness     and 
■pringhv  1 

■  \  odor 30 

■  tty  flavor  with  no  "  off"" 

Keeping  qualities 10 


INGREDIENTS    OF    YEAST    BREADS 

The  essentia]   Ingredient*   in   bread 

are   flour,   liquid,  salt,   and    Leavening, 

French    bread    illustrates    thai    an    ap- 
petising   product    can    be    made    from 
materials     with     water    as     the 

liquid,     in   this  country,   however,   it 
stomarj  to  ua  hortening, 

and  oftentimes  milk. 

PlOUrS  have  already  been  dlscUl 

Liquid.— When    milk    If    084 
liquid  the  bread  la  improved  In  i 1 

value     and     does     Dot     STOW     Stall 

rapidly  as  when  water  is  used.      From 

the  nutritive  standpoint,  for  Instance, 

wheat    is    poor    and    milk    is    partial 
larly  rich    in   calcium,   one  of   the   im 
portant  mineral   constituents  in   which 
the   diet   is   often    low.      BvaDOrafc 
powdered     milk     may    bo     used     when 
Eresh  milk  is  dillicult  to  obtain.     B 
made  with   potato  water  does   not    dry 
out    *  that    in   which   wni. 

used  aa  ti niy  Liquid. 

Shortening.-    The    fat    in    bread    n  . 
it    more    tender    and    adds    to    Itfl    hi. I 
value.      Butter      is      sometimes      used, 
chiel!  Ilnvor.   bttt    lard   Of 

other  king  fat  tory. 

Sugar,    a    small   quantity   1 
added  to  • 

QUicUy    and     ; 

think   that    the   tlavor  also  is   bt  t 

Salt.  tlavor.      The 

when  onlj    .<   -mall   quantity  of  -.-: 

old    he    . 
it    to   I 

Yeail.      least      'he      minute     cell 

I  -  put  Into  bread  dough  i"  i< 

i  ought  «•' 

home  in  the  • 

ut  since  ■  colli 

are    not    growing    acti\..|\.    I.. 


•     AS   FOOd. 
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is  required  to  make  bread  with  dried 
yeast.  The  compressed  is  perhaps  the 
most  convenient  to  use  if  it  can  be 
obtained  fresh.  It  is  usually  more 
expensive  than  the  other  forms,  how- 
ever, and  it  spoils  rather  easily. 
Many  housekeepers  also  get  excellent 
results  with  so-called  liquid  yeast  and 
consider  it  a  convenience  and  econ- 
omy. Mixtures  of  this  kind  are  dis- 
cussed more  fully  in  connection  with 
tbe  use  of  soft-wheat  flours.  In  any 
case  the  yeast  for  bread  making  should 
be  pure  and  in  good  condition. 

FERMENTATION 

As  yeast  causes  bread  dough  to  fer- 
ment, tiny  bubbles  of  carbon-dioxide 
gas,  which  leaven  the  dough,  and  by- 
products, which  change  the  character 
of  the  gluten,  are  formed.  The  latter 
fact  is  one  of  the  reasons  why  dough 
made  with  soft-wheat  flour  must  be 
handled  somewhat  differently  than 
that  in  which  hard-wheat  flour  is  used. 

Like  all  living  things,  yeast  needs 
a  favorable  temperature  as  well  as 
moisture  and  right  food  in  order  to 
grow  vigorously.  The  best  tempera- 
ture for  bread  fermentation  is  prob- 
ably between  80°  and  85°  F.  Yeast 
grows  faster  at  temperatures  even 
slightly  above  85°  F.,  but  when  the 
dough  gets  warmer  than  this  the  con- 
ditions become  more  favorable  to  the 
growth  of  other  less  desirable  organ- 
isms that  may  be  present.  If  the  tem- 
perature of  the  dough  goes  much  over 
95°  F.,  the  growth  of  the  yeast  is  in 
danger  of  being  retarded. 

In  order  to  keep  the  dough  at  a  con- 
stant temperature  of  about  82°  F.  the 
bread  bowl  or  pan  may  be  covered 
and  set  in  a  vessel  of  water.  Ordi- 
narily, when  the  temperature  of  the 
room  is  much  lower  than  80°  F.,  the 
water  in  the  outer  pan  should  be 
about  90°  or  95°'  F.  In  hot  weather, 
when  the  air  is  warmer  than  85°  F., 
the  water  should  be  slightly  under 
that  temperature.  When  a  sponge  or 
starter  (p.  6)  is  allowed  to  stand 
overnight,  it  should  be  well  protected 
against  drafts  and  placed  where  it 
will  be  neither  chilled  nor  overheated. 

Since  temperature  is  so  important  in 
bread  making,  the  use  of  a  thermome- 
ter is  helpful.  Experienced  bread 
makers  can  often  tell  by  the  feeling 
when  the  temperature  is  right,  but  this 
method  is  not  thoroughly  dependable. 
A  dairy  thermometer  is  usually  easy 
to  obtain  and  not  very  expensive. 

The  rising  of  the  dough  should  be 
stopped  at  the  right  point.  If  it  is 
allowed  to  stand  too  long  before  it  is 
"punched    down,"    an    unpleasant    or 


sour  flavor  may  develop  and  the 
gluten  will  be  injured.  If  the  dough 
rises  too  high  in  the  pan  before  it  is 
put  in  the  oven,  it  will  be  too  coarse- 
grained ;  and  if  it  does  not  rise  high 
enough,  the  bread  will  be  heavy. 

The  proper  length  of  time  for  dough 
to  rise  depends  on  the  vitality  of  the 
yeast,  the  temperature  at  which  the 
dough  is  held,  and  the  strength  of  the 
gluten.  Volume,  appearance,  and  feel- 
ing all  indicate  when  dough  has  risen 
long  enough.  The  best  test  is  made 
by  touching  the  surface  of  the  dough 
lightly  with  the  finger.  If  it  has  risen 
enough,  a  slight  depression  will  re- 
main on  the  surface.  If  the  dough  is 
still  so  elastic  that  the  depression  dis- 
appears quickly,  it  should  rise  a  little 
longer.  Dough  made  with  very  strong 
flour  will  reach  about  two  and  one- 
half  times  its  original  volume  before 
this  test  is  obtained,  but  dough  made 
with  rather  weak  flour  will  give  the 
same  test  when  about  double  its  origi- 
nal volume. 

PROPORTIONS    AND    METHODS 

The  following  proportions  will  make 
about  3y2  pounds  of  bread.  A  larger 
quantity  of  flour  is  required  when 
soft- wheat  flours  are  used  (p.  6). 
The  liquid  may  be  milk,  water,  potato 
water,  or  any  combination  of  these. 
All  measurements  are  level : 

About  2%  pounds,  or  2%  quarts, 
sifted    hard-wheat    flour. 

2%    cups   liquid. 

4  teaspoons  salt. 

2  tablespoons  sugar. 

2  tablespoons  fat. 

1  ounce   (2  cakes)   yeast. 

From  these  ingredients  bread  may 
be  made  by  various  methods.  The 
common  standard  ways,  known  as  the 
straight-dough  and  the  sponge  meth- 
ods, are  described  here  and  sugges- 
tions given  for  varying  them. 

STBAIGHT-DOITGH      METHOD     TJSING     COM- 
PRESSED   YEAST 

With  the  ingredients  in  these  pro- 
portions and  with  the  temperature 
about  82°  F.  bread  can  be  made  by 
the  straight-dough  method  in  about 
four  hours  from  the  time  the  dough 
is  mixed  until  the  loaves  are  put  into 
the  oven.  If  the  time  must  be  short- 
ened, twice  or  even  three  times  as 
much  yeast  may  be  used  and  the 
sugar  increased  in  about  the  same 
proportion.  The  dough  must  then, 
of  course,  be  watched  very  closely,  as 
there  is  more  danger  of  letting  the 
fermentation  go  too  far. 

Mixing. — A  small  quantity  of  the 
liquid,  about  one-half  eop,  must  be 
set  aside  for  softening  the  yeast.  If 
milk  is  used,  it  must  be  scalded  first 
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to  check  the  growth  of  bacteria,  and 
then  cooled.  In  this  case  the  part  re- 
ferred for  soaking  the  yeast  should  be 
cooled  quickly,  and  the  rest  may  be 

I  while  still  hot  over  the  sugar, 
salt,  and  fat. 

Other  liquids  than  milk  usually  do 
not  require  heating,  but  often  this  i- 
done  f«>r  convenience  in  dissolving  and 
melting  the  sugar,  salt,  and  fat.  In 
any  case  the  liquid  mixture  should  be 
brought  to  a  temperature  below  100°  F. 
re  mixing  with  the  yeast.  This 
emperature  depends  on  that  of  the 

r n  and  <»!'  the  Hour,  and  should  he  BO 

adjusted  to  these  as  to  bring  the  tem- 
perature of  the  dough  to  about  82°  F. 
The  Hour,  except  about  1  cup,  should 
be  added  to  the  liquid  and  mixed 
thoroughly  with  a  spoon,  the  hands,  or 
a  mechanical  bread  mixer.  All  the 
flour  may  be  added  at  once  if  expe- 
lience  has  shown  the  amount  neces- 
sary. It  is  impossible,  however,  to 
tell  lK-torehand  exactly  how  much 
floor  will  be  required  unless  flour 
from  this  lot  has  been  used.  The  ex- 
need  bread  maker  tells  by  the 
••  feel  *'  of  the  dough  when  enough 
flour  has  been  added.  The  quantity 
given  in  the  above  proportions  is  about 
right  for  rather  strong  flour.  If  the 
flour  i-  extremely  strong,  2}£  pound- 
will  be  too  mu<h,  hnt  if  it  is  of  only 
aver.i  h  more  will  be  needed. 

Usually,  with  a  strong  flour,  the 
dough  should  be  about  as  soft  as  it 
...  conveniently  bundled,  hut  it 
should  not  be  sticky.  The  quantity 
i  with  the  kind  of 
Liquid  used.  More  Hour  is  required 
with  water  than  with  milk. 

With  a  new  lot  of  flour  it  is  a  good 

plan  :  quantity  used  and 

if  results  are 

and 

may    be    repeated    as 

d   flout  lasts. 

Kneading.— When  the  flour  and  liquid 

are  thoroughly  mixed  and  the  do 

nixing  bowl,  I  aded. 

If  the  to  be 

told  !•••  tui 
floured    b 
ulckly  with  the  pal 
bands  until   II  th  and  eh 

I I  made   from    bai  now 

ag    than 
made  ur. 

Fi«t  risk*  The  dough  should  then 
be  formed  into  a  ball  and  put  in  s 
greased    b  The    • 

way  to  keep  the  si 

whole  surface  of  the  dough  is  thinly 


greased.     Fat   should   be   used   snar- 

.  however,  so  that  no  streak 
it  will  show  later  in  the  bread.  A 
dean  cloth  over  the  bowl  and  a  plate 
or  Other  tight  cover  will  help  to  con- 
trol the  temperature,  to  keep  out  the 
dust,  and  to  prevent  drying.  The 
howl  may  be  placed  in  a  pan  of  warm 
water  to  raise  the  temperature  of  the 
dough,  if  it  has  cooled  off,  and  keep  it 
between  80°  and  85°  F.  When  the 
dough  has  risen  to  about  double  its 
original  bulk,  it  should  he  tested  with 
the  linger  to  determine  whether  it  is 
ready  (p.  4)  to  punch  down  for  a 
t  rising. 
Punching  down. — When  the  dough  is 
light  enough,  the  center  should  be 
punched  in.  the  sides  pulled  over  and 
•d  into  the  center,  and  the  ball 
of  dough  turned  with  the  smooth  side 
up.  This  can  he  done  in  less  than  a 
minute  and  is  preferahle  to  taxing  the 
dough  out  on  the  hoard.  The  pur 
of  punching  down  is  to  let  out  some 
of  the  gas  so  that  fermentation  can 
continue  without  Injuring  the  gluten 
by  causing  it  I 

Second  riiinf.— The  second  rising  will 
not  take  so  long  as  the  first  if  the 
temperature  is  right.  It  may  he  omit- 
ted if  necessary,  but  it  helps  to  (five  a 
good  texture  and  fine,  even  grain,  efl 
pecially  if  hard-wheat  flour  is  u 
When  the  dough  has  again  risen  to 
the  same  before,  it   la  ready 

to  be  punched  down  and  divided. 

Dmdinf.— The  dough  should  he  so  di- 
vided that  each  baking  pan  will  he 
about  half  full  at  first.  After  .livid 
tag,  the  dough  should  he  rounded  into 
halls  to  seal  over  the  cut  sun 
and  allowed  to  stand  a  few  minute- 
before  molding. 

Molding.     The  loaves  are  molded  by 

flattening   each  of  thcra  on   the   hoard 

an  oblong  piece  and  then  folding 

and  the  edges  together  with 

the  palms  <<\'  tin-  hand-,    This  I 

i  eral   tin  fold- 

ing a  different  way.    The  las!  time  the 
ether   into  the 
placed,  ■■■ 

edge-  in  a  greased    pan    for   tin- 

top  surface  should 
Khtly  gres 

Riiinf   in   the   pant.— Th. 
from 

niiv    regulated    during    the 

In    warm    \ 
nnd  covered  with  a  clean  cloth.     When 
fi„.  toave  ui  doubled  in  bulk 

ressed 
whether  they 

Baking.      Th.  nld    he    fairly 

]  -)0  F.,  de- 
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pending  on  the  size  of  the  loaf.  A 
pound  loaf  should  be  baked  at  a 
higher  temperature  and  more  quickly 
than  a  pound-and-a-half  loaf.  Unless 
the  oven  bakes  very  evenly,  the  loaves 
should  be  turned  around  after  they 
have  been  in  about  20  minutes.  The 
temperature  of  the  oven  may  then  be 
lowered  a  little.  If  a  coal  or  wood 
range  is  used,  the  temperature  at  the 
start  should  be  400°  F.  or  lower. 

Baking  will  require  from  45  min- 
utes to  1  hour,  depending  upon  the 
temperature  of  the  oven  and  the  size 
of  the  loaf  When  the  loaves  shrink 
from  the  sides  of  the  pan  and  give  a 
hollow  sound  when  tapped  the  bread 
is  done.  Brushing  the  loaves  with 
milk  or  butter  just  before  they  are 
taken  from  the  oven  oftentimes  im- 
proves the  color  of  the  crusts  and 
makes  them  glossy  and  more  tender 
but  less  crisp.  As  soon  as  the  loaves 
are  taken  from  the  oven  they  should 
be  turned  out  of  the  pans  and  placed 
on  a  rack  to  cool.  They  should  not  be 
covered  while  they  are  warm. 

SPONGE  METHOD  USING  DRIED  YEAST 
CAKES 

With  dried  yeast,  which  takes 
longer  to  become  active  than  com- 
pressed yeast,  it  is  generally  more  sat- 
isfactory to  make  a  sponge  early  in 
the  morning  or  the  night  before  the 
bread  is  to  be  baked.  With  the  fol- 
lowing exceptions,  the  dough  is  mixed 
and  handled  in  the  same  way  as  in  the 
straight-dough  method  using,  com- 
pressed yeast : 

■  The  dried  yeast  cake  should  be 
broken  up  and  soaked  in  lukewarm 
water  until  it  is  soft,  or  for  about 
one-half  hour  before  mixing. 

If  the  sponge  is  to  stand  overnight, 
only  about  half  as  much  yeast  as 
called  for  in  the  proportions  on  page  4 
is  needed. 

The  liquid,  the  yeast,  and  half  of 
the  flour  should  be  mixed  and  left 
until  they  form  a  light  and  frothy 
sponge.  For  a  quick  sponge  the  sugar 
also  may  be  mixed  with  these  other 
ingredients. 

When  the  sponge  is  to  rise  over- 
night, ordinary  room  temperature  (65° 
to  75°  F.)  is  warm  enough  :  but  for  a 
shorter  sponge  process  the  tempera- 
ture ought  to  be  the  same  as  for 
dough  (80°  to  85°  F.).  When  the 
sponge  is  light  it  should  be  stirred  up 
well.  The  salt,  sugar,  melted  fat,  and 
the  rest  of  the  flour  are  then  added  to 
make  a  dough. 

After  the  dou^h  is  mixed  it  is  han- 
dled in  the  same  way  as  in  the 
straight-dough  method. 


BREAD   FROM    SOFT-WHEAT   FLOUES 

Soft-wheat  flours,  because  of  the 
smaller  quantity  or  poorer  quality  of 
the  gluten,  require  less  moisture  than 
hard- wheat  flours  to  make  a  dough 
of  the  right  consistency.  There- 
fore proportionately  less  liquid  or 
more  flour  is  used,  since  the  dough  is 
made  a  little  stiffer.  It  will  not 
11  tighten  up "  during  the  first  rising 
as  does  hard-wheat  flour  dough.  In- 
stead it  may  become  softer  or 
"  slacken  "  a  little.  The  proportions 
for  bread  made  with  hard-wheat  flour 
(p.  4)  are  based  on  2%  cups  of 
liquid  and  2%  pounds,  or  2%  quarts,  of 
Hour.  For  the  same  quantity  of  liquid 
about  2V-,  pounds,  or  2%  quarts,  of 
sifted  soft-wheat  flour  will  be  required. 

Doughs  made  from  soft-wheat  flours 
rise  more  quickly  than  those  made 
from  harder  ones,  partly  perhaps  be- 
cause, having  less  elasticity,  they  do 
not  offer  so  much  resistance  to  the 
gas  bubbles  formed  by  the  yeast. 

The  quality  of  bread  made  from 
soft-wheat  flour  seems  to  be  improved 
by  *  using  a  comparatively  large  pro- 
portion of  yeast  and  sugar  to  hasten 
the  fermentation.  If  this  dough  is 
fermented  for  too  long  a  period,  the 
gluten  is  weakened.  The  proportions 
that  seem  to  give  the  best  results  with 
soft-wheat  flour  are  one  yeast  cake 
(one-half  ounce)  and  one  tablespoon 
of  sugar  for  every  pound  loaf  of  bread. 
This  is  about  double  the  quantity  of 
each  given  in  the  standard  propor- 
tions for  bread  made  with  hard- wheat 
flour  (p.  4). 

Soft-wheat  flour  doughs  will  not 
stand  so  much  handling  as  those  made 
with  hard-wheat  flour.  If  they  are 
kneaded  too  hard  or  too  long,  the 
gluten  will  be  injured. 

Dough  made  from  weak  flour  will 
not  rise  so  high  usually  as  one  made 
from  flour  that  has  strong  gluten. 
The  fermentation  of  any  dough  should 
be  checked  before  the  gluten  has 
reached  the  limit  of  its  stretching 
power.  Soft-wheat  flour  doughs  usu- 
ally reach  this  limit  when  they  have 
about  doubled  their  original  bulk.  To 
be  safe,  with  a  rather  weak  flour,  the 
dough  should  be  watched  closely  and 
tested  with  the  finger  before  it  has 
quite  doubled  in  volume  (p.  4). 

HOME-GBOWN    OB    SO-CALLED    LIQUID 
YEASTS 

One  way  to  avoid  the  expense  of 
using  large  quantities  of  compressed 
yeast,  especially  with  soft-wheat 
flours,  is  to  keep  some  kind  of 
"  starter "    from    one    baking  ,  to    the 
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next.  Such  a  mixture  is  called 
"ferment,"  "starter,*  or 
"liquid  yeast,**  and  is  usually  made 
from  yeast,  sugar,  salt,  water,  and 
either  potato  <>r  flour  <>r  both. 

The    following    method    of    making 
liquid    yeast    with    potato   lias    proved 
particularly      successful      with      BOft- 
•    flours  : 

3  potatoes   (  %    pound  i . 
114  cups  boiling  water. 
l'/fe      cups3     "st:irt<r"     or     1      ■  :<!<•• 
yeast     (%     ounce)     in     1%     cups 
water. 

it    1*4   cups   cold  water. 
•:s   su^ar. 
1%   tablespoons  salt. 

und,  clean  potatoes  must  be 
ire    the    potatoes,    cut    into 
small   pieces,  and  conk  until  tender  in 
Mash  them  in  the 
i-    in    which    they    were    cooked. 
Add  the  sugar,  -alt.  and  enough  cold 
water  to  make  :'.1,  cupa  of  liquid,  and 
allow    this    mixture    to    become   luke- 
warm  (about  82°   P.).    Add  1%  cups 

of   the   starter   reserved    from    the   last 

baking.      If    none   of   this    starter    la 

available,  one  cake  of  dried   or  com- 

Boaked   in    l's  cups  of 

lukewarm  water  may  be  used  instead. 
Allow  this  mixture  to  stand  overnight 
In  the  morning  it  should  be  Light  and 
frothy.  Stir  it  well  and  pour  off  1% 
to  save  as  a  starter  for  the  next 
this    in     a     clean. 

scalded  jar.  loosely  covered,  in  a  cool 

:  \   cold  weather  it  must 

be  protected   from   freezing.     The  re- 

i.e  follow- 
ing directions  for  making  bread  from 
iquid  yeast  are  based  on  the  use 
of  -oft  wheat  Hour  : 

;   pounds,  or  3  quarts, 
it    flour. 

314  cant  liquid  yeast. 

for  abOUt  half  an  hour 

lie  right  tem- 

to    bring    it    to    ftbout    82*    F. 

Add    the    fat    and    BUgST   and    L-radimlly 
In    the   flour.      The   e\a.  t    quantity 
nr  requii  1 
of   liquid    diffei 

to   t1  Mi    of    the    flour.     The 

dough    should    !•«     rather    -hit.    and 

should     1,.  0     the 

Hour 

if  i  baked  twice  a  wee 

.1    the    it  d    for 

'ii<i  1..    no  trouble 

with  I    is    not    I 

this  often,   the   starter   should    tx 


if    the    weather    is    hot    and    no    cool 

storage  place  i^  available,  as  often  us 

twice  a  week.  If  the  mixture  should 
by  any  chance  develop  any  unusual 
appearance  or  odor,  it  should  be  dis- 
carded and  new  starter  made  with 
dean   materials  and    scalded    utensils. 

ROLLS 

Yeast    rolls  are  made  by  the  same 
ral    method    as   loaf   bread.      ] 
usually      contain      more      BUS 

shortening   and    sometimes   egg,    and 

milk  is  almost  always  used  as  the 
liquid.  If  sujrar  and  shortening  are 
increased,  they  tend  to  retard  the 
growth  of  the  yeast  and  the  rolls  take 

longer  to  rise,     it  desired,  roils  may 

be  made  from  bread  dough  by  adding 
the  extra  sugar  and  shortening  when 

the  dough  is  ready  to  he  punched 
down  the  first  time.  In  this  case,  of 
course,  more  kneading  is  required  in 
order  to  combine  the  materials  thor- 
oughly and  it  may  be  neecooary  to 
knead  in  more  flour. 

After    rolls    are    molded    and    placed 
in   the  pan,   they   may  be  put    in    I 
frigerator  or  other  cold  place  to  slow 

down     the    action     of     the    yeast,     and 

baked  later,     if  the  temperature  has 

been  so  low  that  the  rising  is  very 
much  checked,  they  should  be  kepi 
in    a    warm    place    for    a    little    while 

before  baking  so  that  the  volume  will 

be  about   doubled. 

p  \i:ki  i;    inn  SI   SOI  is    .1.;   ROLLS) 

1    COP   milk. 

1    .  .ik.-    1  j  .    ..in 

114  tablespoona  bat  I  •  r  fat. 

Mi . 
1    tablPHnoon    - 

About    3%    cups    sifted    hard 
flour.    «.r     I    cups    lifted    »fl 

flour. 

The    Straight  dOUgh     method     i-    per 

haps  the  in. -1   convenient   when  only 

rolls    are    made       Allow    the    dOUgfc    to 

Hie  in  the  sea 
i,,r   h.jii    bread    The  dough    ma: 
permitted 

Of     the     dOUgh     may     he     oii.i 

the  dOUgh   out    thin   and   cut    with 

■ 

from  the  dough,  roll  them  Into  bails. 

and     flatten     with     the     palm-     of     the 

bands.     Brush    the    top   pari    lightly 

w  Mil  butti 

w nil  the  handle  of  a  table  knife   fold 

down    the   top       BrUSh 
th  butter  if  a  s,,ft   et 

.1     When  In  doubled 

ill  bulk  hake  them  ouhklv  in  a  hot 
OVen  !••'•    1"  "i-    !•"-  mil. u'. 


•  H  cup— 2 
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GRAHAM    BREAD 

Graham  and  so-called  whole-wheat 
flours  do  not  have  so  much  baking 
strength  as  patent  flour,  and  for  that 
reason  must  be  handled  somewhat 
differently.  The  dough  ferments  more 
quickly  and  does  not  expand  to  so 
great  a  volume.  Graham  flour  from 
hard  wheat  will  make  good  bread 
without  the  addition  of  any  white 
flour,  but  such  flour  from  soft 
wheat,  unless  the  bread  is  made  with 
great  skill,  requires  some  patent  or 
"  straight "  flour  with  it  to  make  the 
bread  light. 

In  the  proportions  given  on  page  4 
graham  may  be  substituted  for  all  or 
part  of  the  white  flour.  The  dough 
should  be  slightly  stiffer  than  that 
made  with  white  flour,  and  it  should 
not  be  allowed  to  rise  so  long.  Also, 
graham  bread  should  be  baked  more 
slowly  than  white  bread. 
RYE  BREAD 

Bread  made  entirely  with  rye  flour 
or  meal  is  heavy  in  comparison  with 
wheat  bread.  In  this  country  rye 
bread  made  with  part  wheat  flour  is 
preferred  because  it  is  lighter. 

BYE   AND    WHEAT  BEEAD    (2    LOAVES) 
2  cups  liquid. 
%  cake  yeast. 

1  tablespoon  sugar. 

2  tablespoons  fat. 
1%  teaspoons  salt. 

About  3  cups  sifted  rye  flour. 

3  cups  sifted  wheat  flour. 

Make  a  sponge  with  the  wheat  flour 
as  described  on  page  6.  When  the 
sponge  is  sufficiently  light  add  the  rye 
flour  and  the  rest  of  the  ingredients. 
The  dough  should  be  about  as  stiff  as 


for  wheat  bread.  When  the  dough 
reaches  about  one  and  three-fourths 
its  original  bulk  mold  it  into  long 
loaves  with  pointed  ends. 

In  order  to  make  the  crust  crisp, 
bake  in  shallow  pans  with  a  thin 
layer  of  corn  meal  on  the  bottom  in- 
stead of  grease  to  prevent  sticking. 
The  temperature  of  the  oven  should  be 
about  380°  F. 

QUICK  BREADS,  CAKES,  COOKIES, 
AND  PASTRY 

PROPORTIONS  AND  INGREDIENTS 

The  fundamental  proportions  of 
some  of  the  chief  types  of  baked 
products  are  given  in  Table  2.  These 
may,  of  course,  be  varied  somewhat  to 
meet  individual  tastes,  but  in  general 
the  relations  indicated  should  be  kept 
between  the  various  ingredients.  One 
cup  of  liquid  is  the  basis  used  in  most 
cases  and  from  this  quantities  may  be 
increased  or  decreased  as  desired. 

A  recipe  for  almost  any  kind  of  bat- 
ter or  dough  mixture  can  be  made  by 
varying  these  proportions.  Quick  loaf 
breads  may  be  made  from  the  propor- 
tions for  muffins  by  adding  more  flour 
and  leavening ;  almost  any  kind  of 
butter  cake  by  varying  the  fat,  sugar, 
egg,  or  flavoring ;  and  meat-pie  crust, 
shortcake,  or  fruit  dumplings  by 
slightly  changing  the  proportions  for 
biscuit. 

The  important  differences  in  flours, 
liquids,  leavening  agents,  and  the 
other  ingredients  are  pointed  out  so 
that  the  housekeeper  will  know  when 
and  how  she  can  safely  substitute 
with  the  supplies  at  hand. 


Table  2. — Proportions  for  quick  breads,  cakes,  cookies,  and.  pastry 


Liquid 

(usually 

milk) 

Flour 

(sifted 

soft 

wheat) 1 

Fata 

Eggs 

Baking 
powder 

Sugar 

Salt 

Flavoring 

Pop-overs 

Waffles.. 

Griddle  cakes 

Fritter  batter: 

1  cup- 
— do— 
...do... 

... do... 
...do... 

...do... 

...do... 
...do... 
...do- 
About 

table 

spoons 

water 

1  cup 

lMcups. 
l^cups 

\\i  cups. 

1  %  cups 

2  cups... 

2%  cups 

3  cups... 
...do 

l^cups. 

1  to  2  tea- 
spoons. 

2  table- 
spoons. 

1  to  2  table- 
spoons. 

1  teaspoon. 

1  table- 
spoon. 

2  to  4  table- 
spoons. 

%  to  M  cup 

Vi  cap 

4  to  6  table- 
spoons. 
5H  to  7  ta- 
blespoons 

ltolH 
lto2. 
1 

1 

1 

1 

1 

2  to  3. 

M  teaspoon 
^teaspoon 
...do 

\i  teaspoon 
Yi  teaspoon 

...do 

\i  teaspoon 

...do 

1  teaspoon 

...do 

2  teaspoons 
...do 

1  teaspoon 

2  teaspoons 

...do 

3  teaspoons 

4  teaspoons 
...do 

1  table- 
spoon. 
0  to  1  ta- 
blespoon 

Muffins 

Cottage  pudding. 
Foundation  cake. 
Baking  -  powder 

biscuit. 
Pastry 

1  to  2  ta- 
blespoons 
%cup.... 
lHcups.. 

Yi  teaspoon 
P.c. 

1  Directions  for  substituting  hard  wheat  flour  are  given  on  p.  9. 

2  These  quantities  are  for  fat  containing  no  water.     When  butter  or  other  fats  containing  water  are  used 
about  one-sixth  more  should  be  allowed  (p.  10). 
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FLOUS 

How  to  substitute  various  types  of  wheat 
flours  in  quick  breads,  cakes,  cookies,  and 
pastry. — The  quantities  of  flout  recom- 
mended   in    Table    2    :tiv    for    the    soft 

-try.  type     Bard-wheat 

flour  may  be  substituted  on  the  basis 

seventh-eighths    etip    for    each    cap 

■It-wheat    Boor,    for   these   quant  i- 

weigh  practically  the  same,  since 
the  hard-wheat  floor  is  more  compact 

Oil  the  same  basis  Of  Weight  three- 
fourths  cup  of  coarse  graham  or  seven- 
eighths  (up  of  more  finely  ground 
graham  flour,  measured  before  Sift- 
may  be  used  in  place  of  1  cup  of 
rtry  flour. 

LIQUID 

Milk  is  the  most  desirable  liquid  to 
nse  in  quick  breads,  cake,  ami  cookies, 
of  flavor,  texture,  and  food 
value.  Whole  milk,  skimmed  milk,  or 
powdered  or  evaporated  milk  diluted 
to  the  proper  consistency,  girea  prac- 
tically  the   same   results,   except    for 

tions  in  food  value.  In  my 
product    except     pop-OTerfl    sour    milk 

be  substituted   for  sweet,  cup  for 

cup.   sccording   t..    the    general    rules 
for  leavening  agents,     in  some  cases 

a  mixture  of  milk  ami  water,  or  even 
ma?     be    used     with    no 

gnat  Loss  in  ti  ature,    in  pas* 

try.   I  :able.     When  .-renin 

la  us.ii  :l<  the  Uqnid,  it  is  not  i 
sary  to  use  so  much  other  shortening. 

With  a  few  exceptions  such  as  pop 

.  which  are  raised  by  water  ra 

por,    and  which    are 

i  por  and  sir,  quick 

la  and  cakes  require  baking  pow 

r  other  chemical  LeaTenl 

may  be  beaten   directly   into   the 

•i.le.l       by 
ThOUgh     the 

ind  enough  to 

a    mixture,   it    h.    ,  :.,.   ii 

lupplemei  <>f  the   « 

Hid    the  . 

■  ilii.-d    in 

audi  during  1m  liquid 

in   it    ;  thu- 

formed  raises  the  mixtu 

pan     when 
there 

Baking  powder*        I 
ally    . 
s<ane  ting    mat. 

D     of    tart  mm     aluminum 

Sulfate,    or    ;i    p  the 

h     t<i 
and  the  a< 


is  liberated,  and  the  powder  loses 
some  <»f  its  leavening  power.  This  is 
why  baking  powders  should  be  kept 
tightly  covered  and  in  a  dry  phi 

The  commercial  powders  are  .1 
fled  according  to  the  kind  of  acid- 
reacting  material  used,  as  tartrate, 
phosphate,  or  so-called  alum  pow 
Some  of  these  materials  react  more 
quickly  than  others,  and  commercial 
powders  in  some  cases  contain  two 
of  them,  so  that  not  all  of  the  irns  will 
be  released  at  one  time.  None  of  the 
powders  on  the  market  are  known  to 
be  harmful  when  used  in  the  quanti- 
ties needed  for  leavening. 

In  f/oicnil.  for  each  tm§  of  flour  in  a 
hatter  or  (tough  1  to  l^j  temtpoont  Of 
hnl:iiif/  powder  arc  nredctt.     In  butter 

cakes  containing  a  large  proportion 
of  egg  white  this  amount  may  he  de- 
creased. In  pop-overs  and  true  sponge 
cakes  no  baking  powder  is  used. 

Self-risinj  flours.— The  products  known 

as  self-rising  flours  are  composed  of 

Hour,  salt,  soda,  and  an  acid-react  in- 
material  such  as  is  used  in  commer- 
cial baking  powders  Modern  machin- 
ery makes  it  possible  to  weigh  out 
these  materials  accurately  and  mix 
them    more    thoroughly    than    in    the 

home.       Directions     sent      with      Hi 

flours  should  he  used  in  the  prepara 
tion  of  products  from  them,  and  no 
other  leavening  agent  should  be  added. 
Soda  and  sour  milk  or  molasses. — Baking 
soda  used  with  sour  milk  or  molasses 
acts    in    practically    the   same   WSJ 

baking  powder  in  leavening  a  mix- 
ture. The  soda  should  be  mixed  with 
the  Hour  and  other  dry  Ingredient 
that  it  will  not  begin  to  act  until  it  [a 
in  the  batter  or  dOUgfa.  The  old  CUS 
tom  of  putting  the  soda  int..  the  <oiir 
milk  or  molasses  Ul  not 

on  as  they  are  n 
tpe. 

If    I  ip    or    honey    is    u<ed    in 

of   molasses,    the    soda    should 
omitted,    because    tl  only 

faintly  add,   sod   baking   i" 

ihOUld       be      de 

j. ended  on   for   ' 

i    100*4    ha 

■ 

for  a  cup  it  i- 

much,    for   an    | 

;   .-in. i  odor  aa  well  aa  the 

ered  equirah  »t  in 

four 

<>ut    one- 

fourt. 
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Substituting  sour  milk  and  soda  for  sweet 
milk  and  baking  powder,  or  vice  versa. — 
When  proportions  are  given  in  terms 
of  sweet  milk  and  baking  powder,  an 
equal  quantity  of  sour  milk  may  be 
substituted  and  enough  soda  used  ap- 
proximately to  neutralize  the  acid,  or 
a  scant  half  teaspoon  for  each  cup  of 
sour  milk.  In  the  case  of  thin  batters 
the  soda  and  sour  milk  generally  fur- 
nish enough  leavening,  but  for  thick 
batters  or  doughs  baking  powder  is 
usually  needed  in  addition.  Tor  in- 
stance, in  the  proportions  for  griddle 
cakes  (p.  11)  1  cup  of  sweet  milk  and 
2  teaspoons  of  baking  powder  may  be 
replaced  by  1  cup  of  sour  milk  and  a 
scant  half  teaspoon  of  soda.  This 
quantity  of  soda  is  not  only  right  for 
the  sour  milk,  but  with  the  milk  is  ap- 
proximately equivalent  in  leavening 
power  to  the  2  teaspoons  of  baking 
powder.     For  biscuits,  which  call  for 

1  cup  of  milk  and  4  teaspoons  of 
baking  powder,  if  1  cup  of  sour  milk 
and  a  scant  half  teaspoon  of  soda 
were  substituted,  2  teaspoons  of  bak- 
ing powder  would  be  needed  also  to  be 
equivalent  to  the  above  quantity  of 
baking  powder. 

When  sweet  milk  is  to  be  used  in 
place  of  sour,  baking  powder  is  sub- 
stituted for  all  of  the  soda  in  the  pro- 
portion of  4  teaspoons  of  baking  pow- 
der for  1  teaspoon  of  soda  if  no  other 
acid  ingredient  such  as  molasses  is 
used.  If  such  an  acid  ingredient  is 
used,  as  in  gingerbread,  some  soda  is 
required. 

SHORTENING 

Fat  helps  to  make  baked  products 
tender  and  in  some  cases  affects  the 
flavor.  Almost  any  mild-flavored,  edi- 
ble fat  is  satisfactory  for  most  baking 
purposes.  In  general,  above  7  parts 
of  butter  or  margarine  are  required 
to  give  the  same  amount  of  fat  as  6 
of  lard  or  similar  fats  containing  no 
water.  In  substituting  butter  or  mar- 
garine for  the  fat  called  for  in  Table 

2  about  3  extra  tablespoons  for  each 
cup  of  fat  should  be  used.  , 

BAKING  TEMPERATURES 
The  heat  during  baking  brings  about 
five  important  changes  in  batters  and 
doughs.  It  hastens  the  action  of  bak- 
ing powder  or  other  chemical  leaven- 
ing agent  in  forming  gas.  It  causes 
some  of  the  liquid  in  the  mixture  to 
change  to  water  vapor,  winch  aids  in 
leavening.  It  hardens  the  proteins, 
particularly  the  gluten  in  flour  and 
the  albumen  of  egg,  cooks  the  starch, 
and  browns  the  crust. 

The  chief  knack  in  baking,  then,  is 
to  regulate  the  temperature  so  that 
the  bread. or  cake  will  set  as  soon  as 


enough  gas  and  water  vapor  have 
formed  but  before  they  have  time  to 
escape  or  condense. 

The 'correct  temperature  for  baking 
depends  on  the  kind  of  leavening,  on 
the  proportions  of  ingredients,  and  on 
the  size  and  shape  of  the  product. 
So  far  as  possible  these  points  are 
considered  in  giving  temperatures  for 
each  type  of  baked  stuff.  Large  com- 
pact masses  take  longer  to  heat 
through  than  small,  flat  ones,  and 
should  therefore  be  baked  more  slowly. 
A  large  loaf  cake,  for  example,  needs 
lower  temperature  and  longer  baking 
than  a  layer  cake. 

For  most  products,  if  the  tempera- 
ture is  right  at  the  start  it  need  not 
be  changed  during  baking.  A  reliable 
oven  thermometer  or  an  automatic 
temperature  regulator  that  has  been 
tested  is  the  surest  means  of  knowing 
when  the  temperature  is  right.  A 
suitable  thermometer  may  be  bought 
at  relatively  low  cost  and  used  in  any 
type  of  oven. 

Especially  in  baking  cakes  the  oven 
door  should  be  opened  only  when 
necessary  and  the  pan  should  be 
moved  as  little  as  possible  while  the 
mixture  is  setting. 

If  baked  at  the  right  temperature, 
cakes  and  quick  loaf  breads  may  gen- 
erally be  considered  done  when  they 
shrink  from  the  pan,  but  for  safety 
they  may  be  tested  with  a  clean  straw 
or  toothpick. 

When  the  pans  containing  cakes  in 
loaves  or  layers  are  taken  from  the 
oven  they  should  be  turned  upside 
down  until  the  cake  cools  partially 
and  becomes  firmer.  Cake  is  too  soft 
and  hot  for  handling  when  it  first 
comes  from  the  oven.  It  should  be 
removed  from  the  pan,  however,  before 
it  reaches  room  temperature  or  has  a 
chance  to  sweat. 

POP-OVERS,     GRIDDLE     CAKES,     MUF- 
FINS,    AND     THE    LIKE 

The  so-called  batter  method  of  mix- 
ing is  generally  recommended  for  pour 
batters  and  for  muffin  and  other  plain 
drop  battels,  because  it  is  quick  and 
easy.  The  dry  ingredients  are  mixed 
and  sifted,  the  eggs  are  beaten 
slightly  and  added  to  the  other  liquid 
ingredients,  which  are  then  stirred 
gradually  into  the  dry.  The  melted 
fat  is  added  last  to  the  batter  rather 
than  mixed  with  the  liquids. 

POP-OVERS  (8  TO  12  POP-OVERS) 

1  cup  milk. 

1  cup  sifted  soft-wheat  flour. 

1  to  2  teaspoons  fat. 

1  to  iyk  e«8»' 

%  teaspoon  salt. 

Stir  the  liquid  slowly  into  the  dry 
ingredients   to   avoid   forming   lumps. 
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Fill    hot,    well-greased    muffin    pans. 
preferably    iron    or    granite    because 
hold    the    In  than 

half  full  of  batter  and  place  at  once 
in  a  After 

mpera- 
ture  to  about  850°  F.,  so  that  the  in- 
of  the  pop-overs  will  dry  out  a 
little  without  making  the  crusts  too 
bard  and  brown.  Pop-overs  require 
baking  about  45  mil 

WAFFLES 

1  cup  milk. 

ft- wheat  flour. 

wrder. 

_ar. 

In  mixing,  fold  the  beaten  whit 

after  nil  the  other 
ts   have   been   added.      I 
•    iron   hot   enough   to  brown 
waffle  quickly,   and    well    gn 

•ideally    heated 
aluminum  kind.     In  that  case  add  an 
■  in  of  melted  short 
ter. 

s    (1G  TO   24    CA! 
1  cup  milk. 

powder. 

0  t< 

%  teaspoon  suit. 

sual    way 

1  :.ii)k. 

:i"ted  soft-v. 
fat. 
%   teaspoon   !-. 

rdin  g  to  ' 

and 

■     F. 

1   li 

V4  ;  ..it. 

Mix    tine 

sdlng 

under 

•  1 1    it. 


place  of  part  of  the  liquid  in  tlie  bat- 
ter. Fry  these  fritters  in  deep  tat  ;it 
about  ::«>•"»    i\.  because  they  need  time 

to  cook  through  to  the  center,  whereas 
the  other  type  usually  needs  to  be 
cooked  only  on  the  outside. 

MUFFINS    (10    TO    II    MI  1KIN8) 

1  cup  milk. 

2  CUps   sift,',]    Roft-Whi  .:t    tl.mr. 

2  to  4  tablespoons  fat. 

1  eg* 

2  teaspoons  baking  powder. 
1  to  2  tablespoons  8U| 

%  teaspoon  salt. 

Mix    according   to   the    method   on 
1<>  and  bake  in  greased   t in- 
hot  oven  (400°  to  4Ur>°  F.  i. 

K    LOAF   HH 
Fruit,    nut,    and    other    quick 

is  are  made  from  a  mixture 
that  for  muffins  only  slightly  thi 

ii    some   cases.      U   the    i.;itt. 
paratively     thin,     the     frail     or     nuts 
should  be  floured  before  being  added. 
The  temperature  of  tin'  oven  should 
he  low  enough  tor  the  bread  to  bake 

through  without   making  the  ernst   too 
hard  or  brown.     For  ;i   small  l" 
temperature  of  375     F.  is  about  right  : 
for  a  large  loaf  it   should   he   l< 

re    taking    the    bread    from    the 

it    Should   he  tested    with   a    straw 

or  a  toothpick  to  make  sure  thai    the 

le   i-  COOkedu      Sometimes  the   lea\ 

g    does    not    work    quickly    enough 

if    the    mixture    is    rather    thick.       In 

it    should    he   allowed    to 

Stand  for  20  to  :;o  minutes  in  the  hak- 

Ing  pan  before  it  is  put  into  the  oven 
Bimanual  w>  <2  thin  loaves) 

1  <  ii])  milk. 

3%  cups  sifted  soft-wheat  flour. 

%  cup 

V6  '■ 

ikiiiK  powd< 

V6  ni|i  mi- 

salt 


H  teasp 


i  .mum. 


stir  the  liquid  Into  ti it  redl- 
10 )       B 

:■  than  muffin  Likely 

aU   in   thi  peril 

should  be  modi 

Id  be 

F. 

ir   milk    mnv    I 

I    in   the  same  quantity,   but   In 

tiuit  eaae 

1  ttatpoi 

BISCUITS  AND  PASTRY 

All 

•  d    jii, 
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and  the  liquid  is  added  to  this  fat-and- 
flour  mixture.  For  rich  pastry  all 
the  materials  should  he  mixed  cold  so 
that  the  fat  will  not  hecome  soft.  For 
a  mixture  containing  only  5^  table- 
spoons of  fat  in  IV2  cups  of  flour 
especially  if  hard  fat  is  used,  it 
is  better  to  have  the  materials  at 
room  temperature  ( about  70°  F. ) .  Cut- 
ting the  fat  into  the  flour  with  knives, 
a  pastry  fork,  or  a  biscuit  cutter  is 
often  recommended  to  avoid  warming 
or  handling  it  too  much,  but  the  tips 
of  the  fingers  may  be  used  if  the  work 
is  done  quickly.  When  oil  instead  of 
solid  fat  is  used,  it  is  generally  better 
to  combine  the  oil  with  the  liquid. 
The  dough  should  be  worked  as  little 
and  lightly  as  possible  so  that  the 
gluten  will  not  be  developed  too  much 
and  the  product  made  tough. 

BISCUITS     (24    TO    30    BISCUITS) 

1  cup  milk. 

3  cups  sifted  soft-wheat  flour. 

4  to  6  tablespoons  fat. 

4  teaspoons  baking  powder. 
1  teaspoon  salt. 

Either  milk  or  water  may  be  used 
as  the  liquid  in  baking-powder  bis- 
cuits, and  the  quantity  varied  to  ob- 
tain the  kind  of  biscuit  desired.  Some 
persons  prefer  the  texture  of  a  biscuit 
made  from  very  stiff  dough,  using  as 
little  liquid  as  possible.  Others  like  a 
lighter  biscuit,  for  which  the  dough  is 
made  very  soft  by  using  more  liquid 
and  combining  very  lightly.  Drop  bis- 
cuits which  are  not  rolled  out  may  be 
made  by  adding  still  more  liquid  than 
for  a  soft  dough. 

Mix  the  ingredients  according  to  the 
method  given  above  and  bake  the 
biscuits  in  a  shallow  pan  or  on  a  bak- 
ing sheet.  The  pan  should  be  lightly 
greased  for  drop  biscuits,  but  this  is 
not  necessary  for  the  other  types. 
Biscuits  require  a  very  hot  oven  (450° 
to  500°  F.). 

Sour  milk  may  be  substituted  for  the 
sweet  called  for  in  these  proportions 
according  to  tbe  rules  given  on  page  9. 

MEAT-PIE    CRUST 

Crust  for  meat  pie  is  made  in  the 
same  way  as  biscuit  dough  by  using  a 
little  more  fat.  Fat  from  the  meat 
may  be  used  for  shortening.  The 
dough  is  rolled  or  patted  out  about 
one-half  inch  thick  to  the  proper  size 
for  the  baking  dish,  placed  on  top  of 
the  filling,  and  baked  at  about  425°  F., 
that  is,  at  slightly  lower  temperature 
than  for  biscuits.  The  crust  bakes 
better  if  the  filling  is  hot  at  the  start. 

SHORTCAKE 

Shortcake  dough  is  also  similar  to 
that  for  biscuits  except   that  it  con- 


tains fat  in  the  proportion  of  one-third 
to  one-half  cup  to  three  cups  of  flour 
and  sometimes  a  little  sugar.  Short- 
cake is  usually  baked  in  two  layers, 
one  on  top  of  the  other  wiped  with 
butter  between,  so  that  it  will  split 
easily.  The  oven  should  be  rather  hot 
(425°  F.  for  a  large  sheet  or  450°  for 
individual  shortcakes). 

PLAIN   PIE  CRUST    (1    TWO-CRUST  PIE) 

About  2^  tablespoons  water. 
\xk  cups  sifted  soft-wheat  flour. 
i>y2  to  7  tablespoons  fat. 
1   teaspoon  salt. 

Combine  fat  and  flour  according  to 
directions  given.  Add  the  water 
slowly  and  use  no  more  than  is  ab- 
solutely necessary.  Roll  the  dough 
very  lightly.  If  the  lower  crust  is 
baked  separately,  the  oven  should  be 
about  450°  F.  However,  a  pie  with  a 
filling  that  needs  to  be  cooked  can  not 
be  left  long  in  an  oven  as  hot  as  this, 
because  the  crust  bakes  too  fast  for 
the  filling.  The  temperature  should  be 
high  *(  about  450°  F. )  to  start  and  then 
lowered  rapidly  after  8  or  10  minutes 
so  that  the  filling  may  cook  through 
without  overcooking  the  crust. 
CAKES,   DOUGHNUTS,  AND  COOKIES 

Cakes  are  mixed  by  different  meth- 
ods depending  on  whether  they  con- 
tain a  large  proportion  of  fat,  as  in 
the  so-called  butter  cakes,  or  whether, 
like  sponge  cakes,  they  contain  no  fat 
and  are  leavened  by  means  of  beaten 
eggs.  The  methods  of  mixing  are 
therefore  given  with  the  other  direc- 
tions for  making  cakes  of  these  types. 
The  less  rich  mixtures,  such  as  cot- 
tage pudding,  can  be  successfully 
combined  in  the  same  way  as  muffins 
(P.  10). 

COTTAGE   PUDDING    (1    LARGE  THIN    LOAF) 

1  cup  milk. 

2%  cups  sifted  soft- wheat  flour. 

V*  to  Vz  cup  fat. 

1  egg. 

3  teaspoons  baking  powder. 

%  cup  sugar. 

i/4  teaspoon  salt. 

V£  teaspoon  flavoring. 

Mix  the  ingredients  in  the  same  way 
as  for  muffins  (p.  10).  Bake  in  a 
fairly  hot  oven  (about  390°  F.)  if 
muffin  pans  are  used ;  or  at  a  more 
moderate  temperature  (about  305°  F.) 
if  in  a  thin  loaf.  Cottage  pudding  is 
usually  served  hot  with  a  sauce. 

BUTTER    CAKES 

Butter  cake  is  the  term  often  given 
to  this  group  containing  butter  or 
other  fat  to  distinguish  them  from 
the  sponge  cakes,  which  contain  no 
shortening. 

The  proportions  for  plain,  founday 
tion,  and  rich  butter  cakes  are  givenv 
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Table  3. — Proportions  for  three  tiipcs  of  butter  > 


Ingredients 

Plain  cake 

Foundation  cake 

Rich  cake 

Milk                           

1V6  cups 

1  cup. 

1  cup. 
4 

Flour  (soft  wheat)... 

3  cups 

3  cups.. 

Fat1.. 

y$  cup 

Hcup... 

1 

2to3... 

5  teaspoons _. 

4  teaspoons. 

- 

\i  teaspoon. 

\<%  teaspoon. 

\Vi  cups 

iyi  cu 

Salt                        

\i  teaspoon.. 

\i  teaspoon 

ft  teaspoon 

H  teaspoon 

<e   proportions    are    for    (at    containing   no    water.      If   butter    or   other    fat    con- 
taining water  is  used,  about  S  tablespoons  more  for  each  cup  of  fat  should  be  allowed. 


in  ruble  3.  The  foundation  cake  is 
rich  enough  for  most  purposes  :  espe- 
cially if  baked  in  layers  ami  put  to- 
gether with  filling.  These  quantities 
will    make    two    thick    or    three    thin 

Though    the    ingredients    of    these 
a  may  be  combined  by  the  method 
lor  muffins  with   fairly  good  re- 
sult-, with  slightly  more  effort  better 
ire  may  be  produced  in  the  fol- 
lowing way:  Place  the  fat  in  a  warm 
place  until  it  becomes  soft,  though  not 
ted,  so  that  it  may  be  combined 
v    with    the  sugar.     This    is   Just 
ttefactory  and  much  quicker  than 
the   laborious   method  of  creamii:- 

:•  the  COld   tat    and  sugar.     After 
the    fat    and    SUgaX    have    been    tlmr- 

imhined   stir   in   the   beaten 

egg  yolks  and  add  alternately  the  dry 

hich    have    been    mixed 

.  r.   and    the   liquid. 

At  the  start  add  only  a  small  quantity 

of  liquid.    If  too  much   is  added,   it 

r,  and  the  fat  sepa- 

into   large  masses  that   must    be 

er  Ingredients 

by  be 

work  of  combining  the 
in  the  beg  add   the  flavoring 

well  be:, ;■ 

the  batter  Into  lightl: 
floured   pans,   I 
spread   evenly,     if  baked   In   I    thick 

tbe  o\ei  thould  be 

(about 

Sub»titution».      ReCipe*     cil Hi  I 

\eh    large    number   Of   eggl    may 

be  made 
UHin^r  bough  a  lea  i 

wate;  i     to    take    tin- 

place  of   the  liquid   ol    the  eggfl 

nlng. 

il     one  half 
■  wn     III     tl 

for  pi 


substitution  is  more  successful  usu- 
ally in  cakes  which  have  a  relatively 
low  proportion  of  fat. 

Chocolate  may  take  the  place  of 
some  fat  and  flour.  One  ounce  of 
chocolate  may  be  considered  the  equiv- 
alent of  about  1  tablespoon  of  fat  ami 
1  tablespoon  of  flour,  and  should  be 
melted  and  added  to  the  batter  just 
before  the  egg  whites  are  folded  in. 

Whites  or  yolks  of  eggfl  may  be 
used  instead  of  whole  eggfl  In  making 
fancy  white  Of  yellow  cakes,  or  Si 

■  my  in  using  up  parts  of 
left  over.  For  most  purposes  2  white* 
or  2  yolks  may  be  considered  roughly 
the  equivalent  of  l  egg.  When  yolks 
alone  are  used,  a  little  extra  baking 
powder  is  sometimes  needed,  since 
Can  not  be  combined  BO  readily  as  in 
the  case  of  the  egg  whites. 

sponge  c  a 

The    cake-    made    without    fat    are 

called  sponge  cake,  sunshine  cake,  and 

i  food,  depending  on  whether  the 

Dumber  of  egg  yolks  and  white-. 

;i  large  proportion  of  whites,  <>r  only 

apply    the 
liquid   In  "s  and   serve  as  a 

mean-    of   adding   air   for   leavei 

or   cream   of 
added,   because   the  add   affects   the 

egg    in    SUCh    ;i    way    as    to    make    the 

Hour 

Tbe    <|tiaiiti!  will 

i  loaves  each 

.m  other  t: 
,i    method    of    mixing    plain 
is  ns  folic  I   the 

:    to   tllC   II 

the  flour  and  half  the 

Hour  \dd    the   il 

,n.   fold    them    Into   the 
the   navoi 

less    time    uud    energy    than    a    wire 
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Table  4. — Proportions  for  .sponge  cakes 


Ingredients 

Sponge  cake 

Sunshine  cake 

Angel  food 

Flour  (soft  wheat) 

1  cup. 

1  cup... 

1  cup. 

1  cup  whites  (8  fairly- 
large). 

i  to  1U  cups. 
spoon. 

1  teaspoon  flavoring. 

1    teaspoon    cream    of 
tartar. 

Eggs 

1  cup  (4  or  5  eggs) 

1  cup  ((')  whites  and  3 
yolks). 

Sugar. 

Salt.. 

3     teaspoons     lemon 

juice. 
Y%  lemon  rind  grated . . . 

1  teaspoon  flavoring... 
l    teaspoon  cream  of 
tartar. 

whisk.  Pour  the  batter,  as  soon  as  it 
is  mixed,  into  smooth,  ungreased  bak* 
ing  pans.  For  a  large  or  medium- 
sized  loaf  a  tube  pan  is  best,  because 
the  center  opening  allows  the  mixture 
to  heat  evenly.  Powdered  sugar  may 
be  sifted  over  the  top  to  make  the 
crust  more  crisp.  The  oven  should  be 
ready  for  the  cake  as  soon  as  it  is 
mixed  and  in  the  pan.  A  large  or 
medium-sized  sponge  cake  should  be 
baked  slowly  at  about  325°  F.,  small 
cakes  at  somewhat  higher  tempera- 
ture, or  about  340°  F. 

Sunshine  cake  is  mixed  and  baked 
in  the  same  way  as  plain  sponge  cake, 
except  that  some  of  the  beaten  whites 
are  mixed  with  the  yolks  and  sugar  to 
help  moisten  them  before  all  of  the 
flour  is  added. 

Angel  food  is  mixed  in  a  slightly 
different  way  than  plain  sponge  cake. 
The  sugar,  flour,  and  half  the  salt  are 
sifted  together  several  times.  The  egg 
whites  are  beaten  with  the  other  half 
of  the  salt  until  they  are  frothy ;  then 
the  cream  of  tartar  is  added  and  they 
are  beaten  until  stiff.  The  dry  in- 
gredients are  then  folded  carefully 
into  the  beaten  egg  whites,  and  when 
the  mixture  is  partly  blended  the 
flavoring  is  added.  Only  the  folding 
motion  should  be  used  in  mixing,  for 
stirring  tends  to  release  the  air  de- 
pended on  for  leavening.  A  smooth 
tube  pan  is  best  for  baking  angel  food, 
and  a  fairly  large  cake  will  require 
about  an  hour  in  an  oven  at  a  tem- 
perature of  325°  F.  It  may  be  tested 
ill  the  same  way  as  any  other  cake. 

Substitutions. — The  proportions  for 
sponge  cake  and  angel  food  given  in 
Table  4  may  be  modified  by  substi- 
tuting milk  or  water  and  baking  pow- 
der for  one  or  two  of  the  eggs  accord- 
ing to  the  general  rule  of  two  table- 
spoons of  liquid  and  one-halt*  teaspoon 
of  baking  powder  for  each  egg  omit- 
ted. In  this  case  the  leavening  is 
sifted  with  the  flour  and  the  liquid  is 
added  before  the  egg  whites  are  fob  Jed 
into  the  batter.  Cakes  of  this  kind  may 
be    baked    at    a    temperature    slightly 


higher  (about  340°  F.  for  a  loaf)  than 
is  used  for  true  sponge  cakes. 

DOUGHNUTS    (40    DOUGHNUTS) 

1  cup  milk. 

4>A  cups  sifted  soft-wheat  flour. 

2  teaspoons  fat. 
2  eggs. 

5  teaspoons  baking  powder. 

1  cup  sugar. 

2  teaspoons  salt. 

V-z  teaspoon  cinnamon. 
Ys  teaspoon  nutmeg. 

Mix  the  ingredients  according  to 
the  method  for  butter  cakes  (p.  12 ) , 
roll  out  the  dough  about  one-third 
inch  thick  without  handling  it  any 
more  than  necessary,  cut  out  the 
doughnuts,  and  fry  in  deep  fat  hot 
enough  (about  375°  F.)  to  make  a 
doughnut  rise  to  the  surface  quickly  and 
to  brown  each  side  in  about  one  minute. 

DROP    COOKIES     (50    COOKIES) 

%  cup  milk. 

4  cups  sifted  soft-wheat  flour. 

%    cup  fat. 

2  eggs. 

4  teaspoons  baking  powder. 
1%   cups  sugar. 
V2  teaspoon  salt. 

3  teaspoons  flavoring. 

Mix  the  ingredients  according  to 
the  method  given  for  butter  cake 
(p.  12).  Drop  small  portions  of  the 
mixture  on  a  greased  baking  sheet  and 
bake  in  a  moderately  hot  oven  (about 
375°  F.). 

CRISP   COOKIES     (100   THIN    COOKIES) 
%   cup   milk   or   less. 

4  cups  sifted  soft-wheat  flour. 

1  cup  fat. 

2  1 

4  teaspoons  baking  powder 

2  cups  sugar. 

14    teaspoon    salt. 

3  teaspoons  flavoring. 

Combine  the  ingredients  in  the  same 
way  as  for  butter  cakes  (p.  12),  roll 
the  dough  thin,  handling  it  no  more 
than  necessary,  cut  it  in  any  desired 
shapes,  and  bake  the  rookies  on  a 
greased  baking  sheet  in  a  fairly  hot 
oven  (about  375°  to  400°  F.).  In- 
stead of  rolling  out  the  dough  it  may 
be  chilled  and  sliced  thinly.  Whether 
rolled  or  sliced,  chilling  the  dough 
makes  it  easier  to  handle. 
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